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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 892, 894, 914 


(ERDA—76-63) Fossil one Research Program of the 

FY 1977. 

gy Research and Development panaaedon Washington, 
D.C. (USA)). Apr 1976. 276p. Dep. NTIS $9.25. 

The Fossil Energy Research, Development and Demonstra- 
tion programs of the Energy Research and Development Adminis- 
tration are being expanded in response to the national need to 
develop adequate amounts of clean fossil fuel from domestic 
resources. The need for these programs and their relationship to 
other energy research efforts were contained in ERDA-48, A Na- 
tional Plan for Energy Research, Development and Demonstration, 
released in the summer of 1975. The update of the National Ener- 
gy Plan (ERDA-76-1) is now available. Additional details are pro- 
vided here on the projects underway and planned in Fossil Energy, 
with specific emphasis on the President's FY 77 Budget Request. 
The research planned and documented is guided by the following 
overall programs goals: (1) to develop the technology needed to 
make fossil fuels available in the form and quantity needed; and 
(2) to assure that the nation’s fossil fuels resources are developed 
at acceptable economic, social, and environmental costs. Funding 
requirements for the programs discussed are based on the attain- 
ment of these major goals. (auth) 


PROCESSING 


lignite 
Kentucky flyash. Slonaker, J.F. Morgantown, WV; West Virginai 
Unioondiy (1975). 
Results are presented in tabular form. 


3 Coal conversion R and D: what the government is doing. 
Zahradnik, R.L. (Energy Research and Development Administra- 
_ Washington, DC). Chem. Eng. Prog.; 72: No. 6, 25-32(Jun 
1976). 

The Coal Conversion program of the U. S. Energy Research 
and Development Administration is outlined. The Coal Conversion 
and Utilization Program currently has more than 100 contracts 
outstanding with a total value in excess of $400 million. More than 
25 percent of this amount is being contributed by industry. The 
present standard for cooperative joint funding is one-third private, 
two-thirds federal for pilot plants, and 50/50 for demonstration 
plants. Participants include: oil and gas companies, chemical com- 

ies, coal companies, architectural engineering and manufactur- 

ing fom, utilities, universities, research centers, and trade associa- 

tions. In addition to the contractors performing major project 

work, highly qualified contractors are carrying out engineering 

evaluations, system studies, planning studies, and environmental 

. Several inter-agency agreements have been established. 

There are in effect international ments with the United King- 
dom., Russia, Poland, and Germany. (auth) 


DESULFURIZATION AND PURIFICATION 


4 Removing sulfur and mineral matter from coal. Gorin, 
E.,; Lebowitz, H.E. (Consolidation Coal Co., Library, PA). pp 64- 
68 of In Coal aaa Sy technology. New York; American Inst. of 
Chemical Engineers (1974 


This is a survey of four methods of removing sulfur and 
mineral matter from coal: physical separation; coal devolatiliza- 
tion-desulfurization sulfur removal only; coal gasification with air 
to producer gas; and coal liquefaction via extraction and 
hydrogenation. For most high-sulfur coals of the eastern half of the 
United States, cleaning methods generally are practically limited to 
removal of approximately one-third of the sulfur and about one- 
half of the mineral matter. The cost of conventional coal cleaning 
is of the order of 6 cents/million Btu; the major part being due to 
loss of coal to the reject fraction. Potentially the lowest cost desul- 
furization process involves chars prepared by fluid bed carboniza- 
tion of preoxidized bituminous coals around 950°F and which are 
unusually susceptible to desulfurization at relatively low hydrogen 
partial pressures in the temperature range of 1,300 to 1,600°F, 
provided an H,S acceptor is present. A fluid bed gasification 
process combined with hot gas cleanup using a dolomite acceptor 
is being investigated on a bench-scale by Consol. The liquefaction 
processes offer maximum flexibility in terms of transportability and 
range of properties of the finished fuel. Clean distillates, because 
of their storeability, are more practical fuels for gas-turbine peak- 
ing or combined cycle power plants than is low-Btu gas. 


5 Method for removal of sulfur from coal. Agarwal, J.C.; 
Gilberti, R.A.; Petrovic, L.J. (to Kennecott Copper Corp.). US 
Patent 3,960,513. 29 Mar 1974. vp. 

A process for reducing the amount of sulfur present in coal, 
including pyritic sulfur, organic sulfur and sulfate sulfur, is dis- 
closed. (LTN) 


6 Potential for further lowering sulfur in intensively 
cleaned coal at mines. Leonard, J.W. Morgantown, WV; West Vir- 
ginia University (1975). Sp. 

Ash-sulfur ratios are analyzed and results in graphical form 
are appended. 


HYDROGENATION 


7 Hyd of coal to produce coke, pitch, and elec- 
trode carbon. Schroeder, W.C. US Patent 3,960,701. 2 Dec 1974. 
Filed date 3 Jun 1974. vp. 

A method for preparation of low sulfur pitch, coke and aro- 
matic oils from sulfur-containing coal comprising introducing said 
coal in the absence of a pasting oil into a hydrogenation zone of a 
closed cyclic system having hydrogenation, purifying and oxygen- 
steam reforming zones, said system being maintained at a pressure 
in the range of about 500 to 4000 psi, hydrogenating said coal in 
the hydrogenation zone at a temperature in the range of about 
820° to 1000°F with hot hydrogen-containing gases from the 
reforming zone, said gases also containing carbon monoxide and 
excess steam, to provide an effluent stream containing excess 
hydrogen, gaseous hydrocarbons, a heavy carbonaceous liquid and 
solids fraction, and gaseous impurities ne Pr am sulfur compounds, 
removing the heavy, carbonaceous liquid and solids fraction from 
said effluent stream without substantial reduction in system pres- 
sure, removing sulfur compounds from the resulting gaseous 
stream without substantial reduction in system pressure, introduc- 
ing the resulting purified gaseous stream, steam and oxygen into 
said reforming zone to provide the hot hydroge g gases 
for introduction into said hydrogenation zone, and removing distil- 
lable oils from said carbonaceous liquid fraction to produce pitch 
or coke and aromatic oils. 
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REFER ALSO TO CITATION(S) 4, 63, 70, 96, 97, 224, 387, 388, 
544, 1148, 1409 
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8 (CONF-760563—1) Determining emissions measure- 
ments needs for an emerging industry-advanced fossil fuels utiliza- 
tion. Guerin, M.R.; Epler, J.L. (Oak ron A National Lab., Tenn. 
(USA)). 17 Jun 1976. 30p. Dep. NTIS $4 

From Symposium-determining fugitive emissions measure- 
ments needs; Hartford, Colorado, United States of America (USA) 
(17 May 1976). 

The existence or extent of environmental and health 
problems related to coal gasification or liquefaction plants cannot 
be determined at present because commercial scale plants do not 
exist. Few processes have yet reached the demonstration plant 
scale. Methods are required, however, to quickly and reliably as- 
sess the extent of the problem as large scale operations are in- 
itiated. Data generated in the course of methods development may 
also be useful in designing control technologies. One approach to 
establishing reliable methods and generating data of value in 
setting priorities on environmental and health studies is presented. 
Measurements needs are identified through an experimental assess- 
ment of existing methods. The number of combinations of 
processes, sample types, and chemicals available for study is stag- 
gering. Bioassay data (when health effects are of interest) and en- 
vironmental data (when environmental impact is of interest) pro- 
vide a rational basis for determining research priorities. If car- 
cinogenesis is of interest, results of the Ames test are accepted as 
indicators of carcinogenesis, and the additivity of mutagenic activi- 
ties of chemical fractions are accepted, bioassay results reported 
here suggest that the neutral and ether-soluble basic constituents 
of coal-derived samples should receive priority attention. The as- 
sumptions leading to this conclusion and the bioassay methodolo- 
gies require considerable basic research for validation but any 
guidance at this point is invaluable. Studies carried out now must 
emphasize methods development in preparation for process evalua- 
tion. Measurements research needs are identified and listed based 
on referenced work and work reported here. 


9 (FE—1207-13) Gas Generator Research and Develop- 
ment BI-GAS process. Quarterly report, January—March 1976. 
(Bituminous Coal Research, Inc., Monroeville, Pa. (USA)). 30 Apr 
1976. Contract E(49-18)-1207. 67p. Dep. NTIS $4.50. 

Laboratory-scale coal gasification experimentation has been 
conducted concurrently with tests on a process and equipment 
development unit (PEDU) to develop a fluidized-bed methanation 
process for use in upgrading a coal-derived synthesis gas. Life tests 
of the four catalysts used in one or more of the major methanation 
PEDU tests were completed after 1570 hours (about 65 days). The 
data yielded expressions for the rate constant for overall carbon 
monoxide conversion as a function of reciprocal temperature. Ac- 
tivation energies for the four catalysts were derived which were in 
reasonably good agreement with published values. A life test of 
four catalysts was started during the last part of the quarter, and is 
about 80 percent complete. Initial results indicate that three of the 
catalysts are showing good activity and thermal stability. The 
remaining catalyst has declined in activity. Bench-scale and PEDU 
methanation tests were conducted and are reported. In addition, a 
method has been developed for determining the water-gas shift ac- 
tivity of catalysts used in past PEDU tests. These studies were a 
result of the continuing interest in the possibility of combining the 
water-gas shift and methanation reactions in the fluidized-bed 
methanator. Analytical and computer services continued in support 
of the entire methanation and pilot plant program. A viscometer 
for measuring slag viscosity is in the final stages of construction. 
(LTN) 


10 (FE—1513-42) Agglomerating burner gasification 
process: " , and operation of a 25-ton-a-day process 
development unit. Quarterly report, January—March 1976. 
(Battelle Columbus Labs., Ohio (USA)). 12 May 1976. Contract 
E(49-18)-1513. 17p. Dep. NTIS $3.50. 

This quarterly report covers work done by Battelle’s Colum- 
bus Laboratories and the subcontractor Chemico on the installa- 
tion of the Process Development Unit (PDU). Also included is the 
work done by Battelle related to PDU systems checkout and 
Operator training. The PDU is now considered mechanically 
complete and the overall construction program is estimated to be 
99.5 percent complete. With the exception of the refractory-lined 
piping and the associated burner and gasifier vessels, all systems 
have been accepted by Battelle and commissioning is well under 
way. A number of the flanged joints in the refractory-lined piping 
leaked in the initial pressure test. The cause of these leaks is cur- 
rently under investigation. The nonacceptability of these systems is 
expected to impact on the program schedule. 


11 (FE—1749-7) Materials research for clean utilization of 
coal. Quarterly progress report. Schneider, S.J. (National Bureau 
of Standards, Washington, D.C. (USA)). Apr 1976. Contract 14- 
32-0001-1749. 57p. Dep. NTIS $4.50. 
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Materials studies being conducted for coal gasification in- 
clude: stress corrosion and stress-strain of Type 310 stainless steel 
(ss) in H,S—H,O and dry He at 1000°F; erosion wear of 304 ss, 
Haynes 8077, 310 ss, and other materials in abrasive flow; testing 
of both metals and ceramics in experimental gasifier; effects of 
hydrothermal treatment on erosion of refractories; CaO—AI,O; 
—H,O phase studies at 1000 psi steam and 860 psi CO,; and 
failure avoidance and analysis. (DLC) 


12 (FE—1772-13(Vol.1)) Conceptual commercial design 
and commercial feasibility evaluation for clean boiler fuel facility. 
Volume I. C commercial di . (Dravo Corp., Pittsburgh, 
Pa. (USA). Chemical Plants Div.). Feb 1976. Contract E(49-18)- 
1772. 235p. Dep. NTIS $8.00. 

Dravo Corporation was requested by ERDA to perform an 
independent grass roots design and a technical and economic 
evaluation of the Coalcon Process as conceptualized in Coalcon’s 
Process Evaluation Report dated August 15, 1975. The Dravo 
design was to consist of two parallel operating trains and should 
have a plant capacity as large as existing technology and sound en- 
gineering judgment will permit. A technical and economic analysis 
of factors influencing total plant capacity led to a nominal capacity 
of 50,000 Tons/Day as maximum for a two-line operation. Energy 
product output distribution from such a facility is tabulated (SNG, 
LPG, Light Oil, Fuel Oil and By-products). Major differences bt- 
ween the Dravo and Coalcon designs occurred in the areas of 
storage, char gasification, fractionation, and steam generation. 
Storage for raw coal and plant products was increased from four to 
thirty days. A pressurized fluid bed gasifier was selected for char 
gasification based on an economic trade-off analysis. The plant 
fractionation system was expanded to include stabilization of 
products required to meet product specifications or stability for 
outdoor storage. Steam was generated by burning desulfurized fuel 
and process gas heating requirements were satisfied with separate 
heaters. Hot flue gas was not withdrawn from the boiler radiant 
section as in the Coalcon design. Other differences andthe justifi- 
cation for changes are inciuded in Volume II. Capital costs for a 
plant as described were estimated at 1.2 billion dollars with 1.6 bil- 
lion dollar total capital requirement. The Dravo evaluation 
revealed several other areas of the design where further study is 
required to fully assess their technical and economic impact. 


(FE—1772-13(Vol.2)) Conceptual commercial design 
and commercial feasibility evaluation for clean boiler fuel facility. 
Volume II. Selections and evaluations. Final report. (Dravo Corp., 
Pittsburgh, Pa. (USA). Chemical Plants Div.). Feb 1976. Contract 
E(49-18)-1772. 187p. Dep. NTIS $7.50. 

Backup studies related to the choice of plant capacity, cho- 
ice of 22 process types or operations and trade-off studies on 7 
processes are reported. (LTN) 


14 (FE—1772-20) Engineering support services clean 
boiler fuel demonstration plant. Quarterly progress report, April 1, 
1976—June 30, 1976. (Dravo Corp., Pittsburgh, Pa. (USA). 
Chemical Plants Div.). 15 Jul 1976. Contract E(49-18)-1772. 12p. 
Dep. NTIS $3.50. 

Engineering support services provided to ERDA as 
requested are described briefly: site evaluation, environmental im- 
pact of all plant effluent streams, preparation of Handbook of 
Gasifiers and Gas Treatment Systems, technical review of Coalcon 
reports as requested, cost estimates, risk evaluation, process design 
of a pressurized fluid bed char gasification system, etc. (LTN) 


15 (FE—2000-1) Membrane applications to coal conversion 
processes. Quarterly report, June 5—September 4, 1975. Schell, 
W.J.; King, W.M.; Lawrence, R.W.; Mann, R.E. Jr. (Envirogenics 
Systems Co., El Monte, Calif. (USA)). Sep 1975. Contract E(49- 
18)-2000. 58p. Dep. NTIS $4.50. 

A survey of coal conversion processes was conducted to 
determine the appropriate application of membrane gas separation 
methods. This study included a review of gas stream compositions, 
pressures, and temperatures, the incorporation of membrane treat- 
ment to these gas streams, and other commercial separation 
processes that may be comparable to membrane separation. 
Characterization of currently available cellulose acetate mem- 
branes constituted a major portion of the technical effort and in- 
cluded determination of permeation rates and calculation of 
separation efficiencies for the gases of interest as a function of 
pressure, temperature, and time. New membrane development was 
initiated in an effort to improve membrane chemical and moisture 
resistance, flexibility, permeation rate, and gas selectivity. Two 
candidates, cellulose acetate butyrate and polysulfone, were 
chosen for the study. The approach to this continuing development 
consists of casting solution formulation and membrane fabrication. 
The resultant membranes are evaluated from gas permeation rate 
measurements and separation factor calculations. 
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16 (FE—2000-2) Membrane epplications to coal conversion 
processes. Quarterly report, September 5—December 4, 1975. 
Schell, W.J.; King, W.M. (Envirogenics Systems Co., El Monte, 
oy (USA)). Jan 1976. Contract E(49-18)-2000. 36p. Dep. NTIS 


The objective is to assess the technical and economic feasi- 
bility of using permselective membranes for separating various gas 
streams encountered in coal gasification processes. The technical 
scope of the contract is to study various membranes for gas 
permeability and separation efficiency as functions of time, tem- 
perature, pressure, and relative humidity. The characterization of 
cellulose acetate blend membranes was continued. Measurements 
were made of permeation rates and separation factors for 
hydrogen, methane, carbon monoxide and nitrogen at pressures as 
high as 1500 psig and temperatures up to 65°C. A heat-treatment 
study was made in order to optimize blend membrane per- 
formance. An investigation of '’free-standing’’ membrane was con- 
ducted as a method of improving membrane reproducibility and 
avoiding membrane curl induced by high shrinkage during solvent 
exchanging and drying. Determining a method to reduce brittleness 
in cellulose acetate membranes has been an important investigative 
area. The study has involved addition of cellulose acetate butyrate 
and the use of higher molecular weight cellulose acetate in blend 
formulations. So far the results have not been fruitful. A polysul- 
fone membrane development effort was initiated consisting of 
varying solvent ratios, drying times and gelation media at several 
polymer concentrations. The resulting membranes wereevaluated 
by gas permeation rate measurements. 


17 (FE—2204-1) High mass flux coal gasifier. Quarterly 
technical progress report, February 1976—April 1976. (Bell 
Aerospace Co., Buffalo, N.Y. (USA)). 1976. Contract E(49-18)- 
2204. 35p. Dep. NTIS $4.00. 

The analytical analysis, design, fabrication and test evalua- 
tion of process development size high mass flux (HMF) coal gasifi- 
er reactors for closed-cycle electric power plant application are 
described. The analytical efforts include thermo-chemical equilibri- 
um calculation of air/lignite coal mixtures, and the development 
and the use of computer program for modeling a coal gasifier reac- 
tor. Parametric data was obtained from the computer combustion 
model to determine the sensitivity of design and operating parame- 
ters on performance. Five HMF gasifier reactor configurations 
were designed and three units were fabricated for test evaluation. 
Injector cold flow calibration tests are currently being conducted. 


18 (FE—2240-55) Evaluation contractor for joint CCU- 
A.G.A. coal gasification program. Quarterly technical progress re- 
port, April—June 1976. Detman, R. (Braun (C.F.) and Co., Al- 
hambra, Calif. (USA)). Jul 1976. Contract E(49-18)-2240. 24p. 
Dep. NTIS $3.50. 

The joint ERDA-A.G.A. Coal Gasification program for high 
Btu pipeline quality gas covers comparative evaluation of six coal 
gasification processes: HYGAS Steam-Oxygen, HYGAS Steam- 
Iron, CO, Acceptor, BI-GAS, Synthane, and Lurgi. Process studies 
total twenty-one, including methanation, acid gas removal, sift 
conversion, liquid effluent treating, and coal feeding. Other areas 
covered are coal pretreatment, solids disposal, flue gas cleanup, 
sulfur recovery, tail gas plant, and process water treatment. 
Mechanical development programs for the design and testing of 
commercial scale equipment are intended to assure eventual 
availability of reliable equipment for commercial size plants. Con- 
tracts will be awarded to qualified vendors to design and test a 
particular type or size equipment not presently available commer- 
cially. Operations at the HYGAS and CO, Accepter pilot plants 
were monitored. Discussions were held in preparation for monitor- 
ing the operations of the BI-GAS and Synthane pilot plants. 


19 (LA-UR—76-954) Potential of the heat pipe in coal 
gasification processes. Ranken, W.A. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 26p. (CONF- 
760906—9). Dep. NTIS $4.00. 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

The declining production of natural in the United States 
has provided great impetus to the development of economcal 
methods of producing methane from coal. Coal gasification 
systems share in common a need for highly efficient heat transfer 
and energy recovery methods in order to maximize the coal- 
methane conversion efficiency. Characteristics of heat pipe heat 
transfer units that offer potential for increasing conversion efficien- 
cy and/or reducing production costs include: (1) complete physical 
separation of process streams, (2) capability of handling more than 
two process streams in a single unit, (3) heat removal at rear-con- 
stant temperature, (4) high heat recovery efficiency, (5) low 
operating cost-with no requirement for auxiliary power, and (6) 
relative ease of cleaning. Design concepts incorporating heat pipes 
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into indirect coal gasification units, methanators, and energy 
recovery units are presented and tech ical impediments that 
must be surmounted in the successful deve t of these units 
are discussed. 


20 (MERC/CR—76/1) Structural mechanics simulations 
associated with underground coal Advani, S.H.; Lin, 


Y.T. (West Virginia Univ., Morgantown (USA). Dept. of Mechani- 


capers and Mechanics). May 1976. 93p. Dep. NTIS 


A description is presented on analytical simulations of the 
structural and thermal responses asscciated with the Longwall 
generator concept of underground coal gasification (UCG). The 
work includes global and micro/macro modeling of the UCG 
mechanical parameters. Dynamic thermal and stress mse solu- 
tions are obtained for boundary value problems represented by (1) 
a radially expanding circular cavity and (2) a line drive in a coal 
seam. Static two dimensional and three dimensional stress, dis- 
placement, and temperature fields are presented for cylindrically 
circular and elliptic cavities in non-layered and lavered media with 
application to roof collapse and subsidence. The micro/macro 
model investigations include thermorheological representation of 
Pittsburgh coal and stress fracture characteristics with particular 
emphasis on stress concentration, fracture permeabilities, fissure 
response, and fluid flow coupling. 


21 (NP—20822) Report on the need for and possible fea- 
tures of a Community policy to promote the production of gas from 
coal. European Parliament working documents, 1974— 1975. Docu- 
ment 325/74. Burgbacher, F. (Commission of the European Com- 
munities, Brussels (Belgium). Committee on Energy, Research and 
Technology). 11 Nov 1974. 35p. Dep. NTIS (US Sales Only) 
$4.00. 

A motion is presented for a resolution to promote the 
production of gas from coal by drawing up a program in ac- 
cordance with the requirements set out, to provide funds for 
research and pilot plants, to encourage cooperation (between state 
bodies, gasification and reactor engineering industries), and to sub- 
mit a report within 2 years on the measures taken and proposed. A 
considerable amount of background information is provided on 
European reserves of coal and lignite and lack of oil and gas, on 
the uses of and demand for gas, on several gasification processes 
(including American work), and on the benefits of using heat from 
nuclear reactors in the gasification process. (LTN) 


22 (PERC—0009-4) In situ conversion of coal. Annual re- 
port, June 1, 1975—May 31, 1976. Larsen, J.W. (Tennessee Univ., 
Knoxville (USA). Dept. of Chemistry). Jun 1976. Contract E(36- 
2)-0009. 9p. Dep. NTIS $3.50. 

A literature search for catalysts which might hydrogenate 
coal in-situ led to Tulupov’s and Muetterties catalysts. Experimen- 
tal work was carried out with both. Tulupov found transition meta! 
stearates were providing catalysts for the homogeneous hydrogena- 
tion of olefins and aromatics. The authors tried to repeat Tu- 
lopov’s work but could not, nor could they get any catalytic action 
from the precursors from which the catalysts were made; also they 
could not get samples of Tupulov’s catalysts from him. After some 
failures, it was possible to prepare Muetterties catalyst routinely. 
Benzene was successfully hydrogenated to cyclohexane at 45 psi 
H, and room temperature with this catalyst. Work with coal is 
beginning. (LTN) 


23 (SAND— 76-0362) Instrumentation and process control 
development for in situ coal gasification. Sixth quarterly report, 
March—May 1976. Northrop, D.A. (ed.). (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Jul 1976. Contract AT(29-1)-789. 
44p. Dep. NTIS $4.00. 

Phase 2b of the Second Hanna Experiment was conducted 
during April and May, 1976. The linkage and gasification between 
a pair of wells and assessment of a line drive concept for improved 
areal recovery are the major portion of this field experiment. Copi- 
ous amounts of field data are being processed and reduced; 
preliminary analyses based upon available data can be made. The 
thermal data clearly define the location of the reverse combustion 
linkage near the bottom of the coal seam and as a lateral arc 
between the injection and production wells. The movement of the 
subsequent gasification front, first near the bottom of the coal 
seam and then upwards at each location, is readily seen. The ther- 
mal data indicate complete utilization of the coal seam in the area 
of the instrumentation wells and confirm material balance calcula- 
tions of the amount of coal gasified. Discrete passive acoustic 
signals were observed during gasification. Electrical data from the 
modified Schlumberger and direct excitation potential techniques 
have demonstrated the increased sensitivity of the latter. The feasi- 
bility of g2s sampling and in-seam pressure measurements has been 
demonstrated. Continued analyses of Phase 2a data obtained dur- 
ing reverse combustion linkage have been performed. A large 
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decrease in observed voltages over the test area at the time of 
reverse combustion linkage was seen for the direct excitation 
potential technique. Based on induced seismic data, a five-layer 
acoustic velocity model has been derived for the coal seam and 
surrounding formations. Detailed examination of specific detona- 
tor-geophone paths through the ————— area of linkage indicates 
that linkage effects are not clearly discernible. 


24 (TIC—27008) In-depth evaluation of LLL’s R and D 
program for the in situ gasification of deep coal seams. Hall, D.E.; 
Harral, J.K.A.; Headrick, R. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 24 Feb 1976. Contract W-7405-Eng- 
48. = Dep. NTIS $5.50. 

e in situ coal-gasification concept of the Lawrence Liver- 
more Laboratory (LLL) has been technically and economically ap- 
praised on paper by an industrial team consisting of The Resource 
Sciences Corporation, Amoco Production Company, E. I. du Pont 
de Nemours and Co., Inc., Pacific Gas and Electric Company, and 
Rocky Mountain Energy Company. The evaluation included such 
considerations as coal-resource assessment; coal-permeability 
determinations; hydrologic factors; explosive-fracturing technology; 
drilling programs; site selection; underground reactor design; 
processing and control; potential water sources and treatment; en- 
vironmental effects; aboveground processing, including utilities and 
offsites; and economics. The economic appraisal of conservative 
and optimistic cases indicates that pipeline-quality gas produced by 
in situ coal gasification could compete in price with synthetic natu- 
ral gas produced by other technologies that are under considera- 
tion today. However, technological uncertainties in the areas of ex- 
plosive fracturing, coal-extraction efficiency, and subsidence con- 
trol must be eliminated via field testing for this concept to become 
a viable source of synthetic natural gas from coal. 


25 (UCRL—77945) Calculation of fracture and permea- 

enhancement from unde explosions in coal. Butkovich, 

T.R. (California Univ., Livermore (USA). Lawrence Livermore 

Lab.). 16 Jul 1976. Contract W-7405-Eng-48. lip. (CONF- 
760905—12). Dep. NTIS $3.50. 

From International joint pressure vessels and piping and 

troleum mechanical engineering conference; Mexico City, Mex- 

ico (19 Sep 1976). 

We use one- and two-dimensional computer programs to 
study explosive-induced fracturing and permeability enhancement. 
The total failure-induced deviatoric strain, a calculable parameter 
related to rock fracture, is used to correlate calculations with mea- 
surements. This parameter is made up of two parts, that associated 
with pure shear distortion and that associated with shear distortion 
from tensile failure. The total failure shear strain can be related to 
intensity of fracture, and the tensile portion can be related to the 
volume of tensile fractures. The latter value can be considered a 
measure of the crack volume generated following tensile failure. 
We correlate our calculations with measurements from field and 
laboratory experiments for both single and multiple explosions. 


26 (UCRL-Trans—11095) Underground gasification in 
various countries. Part I. Translated from Ann. Mines Belg.; 50: 
37-68(Jan 1951). 85p. Dep. NTIS $5.00. 

Since these Belgian underground tests at Bois-la-Dame can 
be considered as completed, it is appropriate to provide a detailed 
report on them. It seemed proper also to take stock of the 
question and simultaneously describe all the other tests which have 
been performed elsewhere in the world in Russia, Italy, the United 
States and Morocco. The known results obtained in Belgium and 
abroad do not yet enable us to draw firm conclusions concerning 
the method of working by '’in-situ’’ gasification. Using cold air as 
a combustion agent, it was possible to produce for several con- 
secutive weeks a lean gas whose calorific value reaches a few hun- 
dred and sometimes 800 to 1000 cal/m*. By using 30 percent su- 
peroxygenated air, this calorific value reached about 1200 calories. 
By using oxygen and water vapor, it was able to be raised to 2000 
calories. These special combustion agents were used only during 
very short periods. There apparently exists a very general trend 
toward degradation of the quality of the gas produced after a cer- 
tain operating time. Monitoring of the various underground 
phenomena occurring in the operation is realized only to a very 
small extent. There is very often a partial combustion of the gas by 
means of bypassed combustion agent. In many tests, the calorific 
value produced by distillation was greater than that produced by 
gasification. (auth) 


27 (UCRL-Trans—11106) Underground gasification in 
various countries. IV. Tests at Bois-La-Dame. Translated from Ann. 
Mines Belg.; 50: No. 6, 739-759(Nov 1951). 73p. Dep. NTIS 
$4.50. 

The fire zone expanded in length and moved along the face 
(in the direction of the air stream) during the test, more rapidly at 
the higher flow rates. Also, at high flow rates the oxygen was 
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nearly completely depleted, whereas at low flow rates the gas con- 
tained significant oxygen (poorer mixing due to lower temperature 
and less turbulence). The calorific value of the gas was quite varia- 
ble (400-1000 cal/m*). The combustible elements of the product 
gas came primarily from the distillation of coal. After a flow 
change several hours were required to attain the new equilibrium 
value (the initial change was often confusing and in the opposite 
direction to that reached finally). (LTN) 


28 (UCRL-Trans—11108) Undergrourd gasification 
various countries. VI. French underground tion test at 
Djerada (Morocco). Loison, M. Translated from Ann. Mines Belg.; 
51: No. 1, 9-27(Jan 1952). 70p. Dep. NTIS $4.50. 

The underground gasification method adopted is the 
‘'stream’’ method, also called the ‘’retreating fire face’’ method, in 
which a panel of coal is licked by the gas stream on one of its 
faces. The combustion and gasification spread along this face 
which retreats between two parallel levels. The calorific value of 
the gas produced was maintained between 500 and 600 calories 
for quite long and repeated periods without traces of oxygen ap- 
pearing at any time, but was not higher than 350 calories on the 
average. The essential reason for the low value of the thermal effi- 
ciency (50 to 60 percent during the most favorable periods, 20 
percent during the most unfavorable periods) is certainly the in- 
adequacy of the air flow rate actually circulating in the site. An in- 
creased air flow rate should produce an appreciable improvement 
of the efficiency. A mean efficiency of 50 percent appears to be 
relatively easy to maintain. With the thermal efficiency having 
reached a suitable value, it appears possible to transform the major 
portion (80 to 90 percent) of the total heat of the gas into latent 
heat by using water injection. 


239 (UCRL-Trans—11125) Oxidation with water vapor in 
underground gasification of coal. Dziunikowski, K. Translated from 
Przegl. Gorn.; 9: No. 4, 107-111(1953). 14p. Dep. NTIS $3.50. 

A method is proposed for calculating the ratio of water 
vapor to other oxidizing gases, assuming that the desired tempera- 
tures are maintained as the condition for a suitable course of the 
gasification process. The basic difference between the surface and 
underground gasification conditions and the consequent variable 
temperatures employed are given. Calculations of the ratio of 
water vapor to other oxidizing gases show that in surface gasifica- 
tion, the ratio employed in practice is in accord with the calcula- 
tion: the use of water vapor in underground gasification with cold 
air as the cxidizing gas is not recommended, and with pure oxygen, 
the ratio of water vapor to oxygen was calculated to be 1.3:1. 


30 (UCRL-Trans—11102) Hydrodynamics of the un- 
derground gasification process. Faingold, S.I.; Gubergrits, M.Ya.; 
Brodskaya, B.Kh. Translated from Izv. Akad. Nauk Est. SSR, Ser. 
Tekh. Fiz.-Mat. Nauk; 6: No. 1, 68-76(1957). 17p. Dep. NTIS 
$3.50. 

In the underground gasification of solid fuels, the optimum 
hydrodynamic regime for creating the initial gas-permeable chan- 
nel, and particularly for carrying the technological process further, 
is the so-called balanced regime, in which the blast is supplied to 
the bed under pressure, and the gas is evacuated under reduced 
pressure. The modified equations given for determining the gas 
permeability of a bed and the coefficient of relative blast leaks 
constitute a first attempt at creating a basis for the calculation of 
the key parameters of the underground gasification process in a 
balanced hydrodynamic regime. At the same time, in deriving the 
fundamental equations, account was taken of the effect on the 
system of a number of real factors that cannot be properly 
reflected by a two-dimensional solution, but should play an essen- 
tial role in the underground processing of solid fuels. 


31 (UCRL-Trans—11100) Approximate method of deter- 
mining the optimum diameter of blast and boreholes of 
. Arinenkov, D.M. Translated from 


an underground gas producer 
Podzemn. Gazif. Uglei; No. 1, 47-51(1958). 12p. Dep. NTIS $3.50. 


32 (UCRL-Trans—11103) U gasification of 
coal. Rauk, J. Translated from Chemik; 16: No. 4, 120-124( 1963). 
19p. Dep. NTIS $3.50. 

After reviewing Russian work on in situ gasification, Polish 
experiments with underground gasification are discussed, including 
an experimental unit constructed above ground to carry out basic 
studies. The generation of a sufficiently high temperature in the 
oxidizing zone is important and the use of preheated air results in 
a continuous production of gas of more constant composition and 
higher calorific value (800 to 1000 kcal/nm* as compared to 700 
to 800). Coal remaining in a mined out area was successfully 
gasified, although there were difficulties in achieving connections 
between drill holes. For this reason research on electrolinking was 
initiated. Some experiments involved the gasification of brown and 
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bituminous coals with oxygen and some water vapor. Gas with a 
calorific value of 2200 to 2400 kcal/nm* was obtained with bitu- 
minous coal and oxygen. Some experiments involved drilling holes 
between two galleries by means of a special blower moved forward 
by mechanical means. An increased demand for fuel gas is forecast 
and underground — is regarded as promising, especially 
for taking care of winter peak needs (due to the elasticity of 
production and control). Types of coal deposit amenable to this 
method are given: Brown coal too deep to be surface mined and, 
due to the low heating value, unprofitable for exploitation by 
shafts; coal remaining in thick beds or in pillars, contaminated 
seams, etc. (LTN) 


33 Illinois coal and water resources for coal conversion 
plants. Smith, W.H.; Prickett, T.A. (Illinois State Geological Sur- 
vey, Springfield). pp 68-80 of In Proceedings of the 82nd annual 
meeting of the Illinois Mining Institute. Springfield, IL; Illinois 
Mining Inst. (1964). 

From 82. annual meeting of the Illinois Mining Institute; 
Springfield, IL, USA (3 Oct 1964). 

Seven broad classifications of water resources in Illinois 
were investigated to locate areas which could support the expected 
6 to 72 million gallons per day range of consumptive water use for 
coal gasification plants. In total, nearly 300 sites were located. The 
next step in this overall effort will be to superpose the water, and 
coal resources being delineated by the Geological Survey, to find 
the best combination for coal gasification plant location in Illinois. 
It is hoped then to apply systems analyses, including economic fac- 
tors, to bring coal and water together in the most effective way. 


34 Coal processing technology. New York; American Inst. 
of Chemical Engineers (1974). 84p. 

This book contains 21 articles on coal pyrolysis, gasifica- 
tion, liquefaction and combustion. Fourteen of the papers were en- 
tered previously and separate abstracts were prepared for the 7 
remaining papers. (LTN) 


35 Scale-up factors in the H-coal process. Johnson, C.A.; 
Chervenak, M.C.; Johanson, E.S.; Wolk, R.H. (Hydrocarbon 
Research, Inc., Trenton, NJ). pp 22-24 of In Coal processing 
— New York; American Inst. of Chemical Engineers 
(1974). 

AIChE Publications Dept, New York $4.00. 

The performance of the H-Coal process development unit, 
representing a scale-up factor of over 200, is in the range of the 
bench-scale results. Synthetic crude yield of nearly 4.5 bbl./ton 
m.a.f. Illinois coal can be achieved if a practical method can be 
developed for recovering all of the 975°F+ liquid from the uncon- 
verted coal and ash. Assuming this could be done, the crude would 
be about 75 percent distillate which could be refined by conven- 
tional methods to produce high-octane, lead-free gasoline. 


36 New concepts in Bw technology. Detman, R. (C. F. 
Braum and Co., Los Angeles). pp 53-57 of In Coal processing 
technology. New York; American Inst. of Chemical Engineers 
(1974). 

There are now five processes in pilot plant development for 
making high Btu gas from coal. Each embodies a new, or unique, 
gasification concept with a whole new set of problems beyond the 
limits of existing technology. Ths main departure from current 
coal gasification technology is an increase in pressure; the op- 
timum pressure level is considered to be in the neighborhood of 
1,000 Ib./sq.in. as compared with atmospheric pressure, or a few 
hundred pounds for the older technology. Operation at high pres- 
sure favors direct formation of methane from coal in a hydrogen- 
rich gas through a reaction called hydrogasification. Thus, the 
potential advantage of high-pressure operation is higher methane 
yield and therefore lower investment and operating costs for 
downstream treating and methanation facilities. The second major 
departure is the utilization of fluidized solids techniques. A third 
departure is the generally higher temperatures in gasification reac- 
tors. The new processes range from 1,500 to over 3,000°F. The 
fourth departure is the use of oxygen for gasification at high pres- 
sure. Three of the processes under evaluation in the government- 
industry program for making pipeline gas from coal will use ox- 
ygen and operate at high pressure. The remaining two cases are 

ts with novel features entirely different from any in current 
use. Heat is supplied to both by burning char with air. One is the 
CO, Acceptor . where heat for gasification comes primarily 
on > canes af eben dioxide lin dolomite which is recy- 
cled through a regenerator vessel. The other is the Agglomerating 
Ash process, where heat is transferred to the gasifier by circulating 
hot ash in the form of erated ash pellets. A few problems 
foreseen involve fuel feeding systems, construction problems and 
uncertainty about the availability of capital, engineering and con- 
struction manpower, etc. (LTN) 
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37 Methanator for coal gasification. Wei, V.T.; Chen, J. 
(Lummus Co., Bloomfield, NJ). pp 58-63 of In Coal processing 
nT eel New York; American Inst. of Chemical Engineers 
A catalyst-coated tube wall methanator will be used in the 
United States Bureau of Mines Synthane coal gasification process 
prototype plant, scheduled for completion during 1974. The 
process gas flows inside the tubes, in which the Raney nickel 
catalyst is to be coated. The cooling medium flows outside the 
tubes to absorb the heat generated on the tube wall by the highly 
exothermic methanation reaction. The advantages of the tube wall 
reactor over a conventional catalyst bed methanator are excellent 
catalyst temperature control, maximum thermodynamic efficiency, 
and minimum cost of catalyst per unit of high Btu gas produced. 
However, at the time of BOM laboratory bench scale tests, the 
flame-spraying technique had not yet been perfected, and a tubular 
reactor with catalyst coated on its outside surface was used. 
Besides, the full-scale prototype unit will be designed at 1000 in- 
stead of 300 Ib./sq.in. gauge in the bench scale testing unit. The 
task given to Lummus was, therefore, to analyze the various rate 
processes (reaction kinetics, heat and mass transfer) involved in 
both the laboratory test unit and the protot unit so that a 
meaningful scale up could be made. This analysis is described. 


38 Economics of coal gasification. Melquist, V.H. 
(Continental Oil Co., Ponca City, OK). pp 69-71 of In Coal 
processing technology. American Inst. of Chemical Engineers 
(1974). 

Substitute gas is technically feasible, but it will be expen- 
sive. It may be necessary to gasify coal, but this should be done 
only to the extent necessary to supply clean fuel to residential 
customers and other unconvertible users. Direct combustion of 
coal should be used as much as possible to supply our energy 
needs. 


39 Coal conversion and utilization R and D in ERDA. 
Zahradnik, R.L. (Energy Research and Development Administra- 
tion, Washington, DC). Am. Gas Assoc., Oper. Sect., Proc.; T8- 
T10( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Programs in various power generation fields are discussed. 


46 Gasification: where do we stand. McClung, J.D. Mor- 
gantown, WV; West Virginia University (1975). 23p. 

Various processes are reviewed and evaluated; diagrams are 
appended. 


41 Pulsed oxygen admission for control of combustion zone 
ash-clinkering in static oxygen-steam and air-steam gas producers. 
Stewart, ILM. (Newcastle Univ., Australia); Kirov, N.Y. pp 1401- 
1411 of In Fifteenth international symposium on combustion. Pitt- 
sburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The paper develops the concept that in fixed bed gas produ- 
cers continuously blown steam added to control clinker formation 
is effective predominantly because of the increased heat capacity, 
whereas when steam and oxidant are admitted alternately en- 
dothermic reduction takes place in the highest temperature zone 
and is effective in clinker control with much less steam. Analyses 
of published operating data on air-blown and oxygen continuous 
producers and cyclic water-gas sets are consonant with this view. 
Experimental data from a small (0.2 m) refractory lined producer 
with both air—steam and oxygen—steam operation showed that to 
control clinker about 50 percent more steam was required with 
continuous than with pulsed operation. Cycle times of one half to 
one minute were used. Centerline gas analysis indicated that 
pulsed operation gave substantially better steam-decomposition 
and thermal efficiency. Extensive data is summarized for opera- 
tions with a larger (0.7 m diameter) water jacketted producer with 
bulk gas sampling. The same ability for clinker control is shown; 
pulsed operation at 2 mols steam/mol oxygen is at least equivalent 
to continuous operation at 3 mols/mol. Gasification performance is 
seen to be marginally better with pulsing. No difficulty was ex- 
perienced in holding the hot zone to the bottom of the fuel bed. A 
good roximation to the relative amounts of steam required is 
obtai by calculation of an overall heat balance from entry of 
the gasification medium to the point where 90 percent of the ox- 
ygen has been consumed in terms of an arbitrarily fixed tempera- 
ture at that point. 

42 Oxidation of coal-water slurry feed to hydrogasifier. 


B.S. (to US Energy Research and Development Administra- 
. US Patent 3,957,460. 9 Sep 1975. vp. 
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A process for feeding carbonaceous solids to a hydrogasifi- 
cation reactor in which hot, methane-containing effluent gases are 
produced, comprising forming an aqueous slurry of said car- 
bonaceous solids, preheating said slurry under a pressure of at 
least about 300 pounds per square inch to a temperature in the 
range of about 400° to 700°F., introducing high pressure oxygen 
into said preheated slurry to partially oxidize said carbonaceous 
solids and thereby further heat and partially vaporize said slurry, 
introducing said partially vaporized slurry into direct contact with 
said hot, methane-containing effluent gases so as to completely 
evaporate the remaining unvaporized water portion of the slurry, 
withdrawing the combined gases and vapors from said reactor and 
introducing the solids from the completely vaporized slurry into a 
hydrogenation zone of the hydrogasification reactor, the amount of 
oxygen introduced into said slurry being controlled to oxidize suffi- 
cient carbonaceous material of the slurry to make up the heat 
requirement for total evaporation of the water in the slurry in con- 
tact with the hot methane-rich effluent gases. 


LIQUEFACTION 
REFER ALSO TO CITATION(S) 4, 8, 12, 13, 33, 34, 39, 97, 228 


43 (FE—1212-T-9) Char oil energy development. Volume 
I. final report, August 18, 1971—June 30, 1975. Jones, J.F.; Brun- 
svold, N.J.; Terzian, H.D.; Scott, L.J.; Schoemann, F.H.; Merrill, 
R.C.; Alcantara, J.D.; Domina, D.J.; Romelczyk, S.J.; Ford, L. 
(FMC Corp., Princeton, N.J. (USA)). Sep 1975. Contract E(49- 
18)-1212. 488p. Dep. NTIS $12.50. 

Project COED has been under development by FMC Cor- 
poration since 1962. The COED process converts coal to synthetic 
crude oil, char and gas. The synthetic crude oil is low in sulfur and 
can be used as feedstock to a refinery or directly as a source of 
naphtha and fuel oil through simple distillation. The gas can be 
sold as fuel gas or converted by application of additional technolo- 
gy to pipeline gas or hydrogen. The residual char can be used as a 
power-plant fuel, or gasified to clean fuel gas for power generation 
through the application of further technology. Several years of 
bench-scale development work led to the successful operation of a 
100 Ib. per hour process development unit followed by the design, 
construction and operation of a pilot plant designed to process 36 
tons of coal per day and to hydrotreat 30 barrels of coal-derived 
liquid per day. Design capacities have been achieved on all parts 
of the pilot plant. Significant accomplishments have been demon- 
strated in solids circulation between multiple fluidized-bed reac- 
tors, in the filtration of coal oil and in the upgrading of the coal oil 
to synthetic crude oil through fixed bed hydrotreating. The COED 
plant has processed from seven different geographic sources, rang- 
ing in ASTM rank from lignite to high-volatile A bituminous coal. 


44 ({FE—1517-25) Evaluation of fired heaters for Cresap 
testing. (Fluor Engineers and Constructors, Inc., Los Angeles, 
Calif. (USA)). May 1976. Contract E(49-18)-1517. 25p. Dep. 
NTIS $3.50. 

Coal liquefaction processes require a fired heater to heat 
the coal and solvent slurry mixture. A flash still preheater may also 
be necessary to provide the heat of vaporization required for the 
recovery of solvent from heavy oils. Both of these critical applica- 
tics call for special attention to unique requirements for commer- 
cial plant design. These heaters operate at process conditions ap- 
proaching coking temperatures of the coal particles and the heavy 
coal extract. Operating and maintenance costs can be adversely af- 
fected by above normal fouling of the heater tubes. The economi- 
cal design of commercial units requires careful trade-offs between 
heat transfer area, heater life, maintenance requirements, and ther- 
mal efficiency. A test program to determine the region of fired 
heater design and operability is desirable. This study has ben con- 
ducted te evaluate which critical fired heater services common to 
coal liquefaction processes should be included in the fired heater 
development test program at Cresap. 


45 (FE—1534-33) Chemicals from coal. Quarterly techni- 
cal progress report, April—June 1976. Peters, B.C. (Dow Chemical 
Co., Midland, Mich. (USA). Hydrocarbons and Energy Research 
- 15 Jul 1976. Contract E(49-18)-1534. 16p. Dep. NTIS 

Second pass hydrocracking of the USBM Synthoil mid-distil- 
late was completed in April. Hydrocracking data for both the first 
and second pass bydeoctashing are presented. Presulfiding 
procedures for the hydrotreating catalyst were changed, and the H- 
Coal B-1 + C-1 naphtha and the Synthoil B-1 + C-1 naphtha were 
each hydrotreated over American Cyanamid Aero HDS-9A 
catalyst. The Solvent Refined Coal product oils were recombined 
and distilled into the IBP-350°F naphtha and the 350-650°F mid- 
distillate. This was followed by hydrocracking, which is continuing. 
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4€ (FE—1544-25) H-coal integrated pilot plant laboratory 
studies. Quarterly progress report, January—March 1976. 
(Hydrocarbon Research, Inc., Morristown, N.J. (USA)). 1976. 
Contract E(49-18)-1514. 56p. Dep. NTIS $4.50. 

Process development unit runs 130-74 to 130-77 for the H- 
coal process are reported. Various problems (plugging, leaks, 
equipment failures, etc.) are recounted and the changes made to 


correct the situations outlined. The major cause of operating 
failure was a loss of catalyst bed control, sometimes initiated by 
surges in the recycle oil flow. Methods for separating solids from 
the product are being studied in other test equipment. (LTN) 


47 (FE—1743-20) Zine halide hydrocracking process for 
distillate fuels from coal. Quarterly technical progress report, 
February 1—April 30, 1976. (Conoco Coal Development Co., 
Library, Pa. (USA). Research Div.). 14 May 1976. Contract E(49- 
18)-1743. 44p. Dep. NTIS $4.00. 

Continuous hydrocracking of subbituminous coal with zinc 
chloride was demonstrated at zinc chloride-to-coal ratios of 2.0, 
1.5 and 1.0. This bench-scale unit is now engaged in producing 
300 pounds of spent catalyst for regeneration studies. The continu- 
ous bench-scale regenerator made eight runs with synthesized melt 
and three runs with natural spent catalyst melt. The natural melt 
was found to have a somewhat lower sintering temperature than 
the synthesized one, but a successful regeneration of natural melt 
was demonstrated at 1700°F with good carbon removal. Reliability 
of the bench-scale units is much improved over earlier experience, 
the only significant failure being in the low-pressure system with 
zinc chloride vapor is condensed. Significant progress was made in 
assuring high recovery of zinc in the regeneration process. The 
coal ash, which is recovered via a cyclone from the regenerator 
offgases contains between 0.5 and 1.5 percent of the zinc fed. 
Batch tests have shown that up to 99 percent of this zinc can be 
stripped from this ash as zinc chloride by treatment with 10 per- 
cent HCI in nitrogen at cyclone temperature. Since this is the only 
major place for zinc loss, the potential recovery of zinc can be up 
to 99.98 percent of that fed to regeneration. Results of the batch 
kinetics study on zinc chloride hydrocracking of subbituminous 
coal are reported for 2000 and 3000 psig at temperatures of 725, 
750 and 775°F. Process design of a 100 lb/hr Process Development 
Unit has been completed and engineering design is underway. 


48 Filtration of oil-from-coal. Schoemann, F.H.; Ford, L.; 
Jones, J.F. (FMC Corp., Princeton, NJ). pp 37-42 of In Coal 
processing technology. New York; American Inst. of Chemical En- 
gineers (1974). 

Pilot testing has demonstrated that pressurized, rotary-drum 
precoat filtration at moderate temperatures is a viable method to 
remove micron size char particles from viscous COED coal oils. 
Oil containing solids concentration of 5.0 to 10.0 wt. percent can 
be filtered to less than 0.1 percent solids at rates of 7 to 9 
gal./hr./sq.ft. for COED oils produced from bituminous coals. The 
filtration characteristics of COED oils vary with the coal source 
and solids concentration. The best grade of filter aid for each type 
of COED oil was a compromise between obtaining the highest 
possible filtration rate (precoat of high permeability) and preven- 
tion of precoat blinding (low permeability). Duplication of filtra- 
tion rates at the same operating conditions was difficult, apparently 
due to variations in the formation of the precoat. Elimination of 
"‘end”’ effects and thicker precoats in large-scale filters would tend 
to reduce this variation. Periodic cycling of doctor blade advance 
has a unique effect on filtration in that average filtration rates can 
be higher than when advancing the blade constantly at the same 
average advance rate. 


49 (FE—2245-3) Research on cross-flow filtration for 
solids removal from coal syncrudes. Quarterly technical progress re- 
port, February 17, 1967—May 31, 1976. Tompkins, F.C. Jr. 
(Abcor, Inc., Wilmington, Mass. (USA). Walden Research Div.). 
Jun 1976. Contract E(49-18)-2245. Llp. Dep. NTIS $3.50. 

The objective is to explore the utility of a cross-flow filtra- 
tion process based upon the use of porous, tubular, sintered stain- 
less steel filtration elements for the separation of particulate matter 
from crude SRC (solvent refined coal) slurry. Procedures and 
methods development will be investigated for the assessment of the 
following properties of SRC: Total suspended solids, suspended 
solids particle size distribution, viscosity as a function of tempera- 
ture and total solids level, density, composition by fluorescence in- 
dicating analysis, and ASTM distillation curve. A batch recirculat- 
ing bench scale system utilizing a single tubular filtration element 
will be designed for operation at up to 450°F and 250 psig. The 
experimental program to be carried out is designed to demonstrate 
process feasibility at the bench scale level and to establish op- 
timum operating conditions. The major dependent variables to be 
measured are: Filtration rate; separation efficiency; and pressure 
drop of feed flowing through the filter elements. There dependent 
parameters will be measured as a function of the following inde- 
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pendent variables: Filtration element; temperature; feed flow rate 
or velocity; filtration pressure driving force; and solids concentra- 
tion level. For one filtration element, and the optimum operating 
conditions, a continuous run of 250 to 500 rating hours will be 
performed.An analysis of the data will provide estimates of con- 
tinuous production capacity and maximum achievable solids con- 
centrations. Based upon the experimental results, preliminary 
process economics will be nerated for full-scale facilities 
(tentatively 5000, 25,000 and 100,000 BBL/day). 


50 (ORNL/MIT—225) Mathematical simulation of a recir- 

fluidized bed. Johnson, B.R.; Terpandjian, P.D.; Wilkes, 
G.R. (Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). 
School of Chemical Engineering Practice). 25 Feb 1976. Contract 
W-7405-eng-26. 41p. Dep. NTIS $4.00. 

A mathematical model for a recirculating fluidized bed was 
developed to predict gas flows and pressure drops throughout the 
reactor. The downcomer and draft tube sections uf the bed were 
modeled with pressure drop equations and material balances 
developed by Yang and Keairns. Additional equations were 
developed to predict gas and solids flows in the bottom region of 
the reactor. An analytical solution of the model was not possible, 
since the nine equations of the model involve ten variables. The 
model was solved with an experimental solids recirculation rate 
from previous MIT work as a specified variable. The calculated 
downcomer and draft tube pressure drops and the calculated gas 
flows in the bottom region of the bed showed close correlation 
with the experimental results, but the pressure drop calculated in 
the bottom section was consistently lower than experimental data. 


51 H-coal : slurry oil recycle . Stotler, H.H. 
See Research, Inc.). US Patent 3,962,070. 14 Jan 
. Vp. 

In a process for the hydrogenation of coal wherein particu- 
late coal is admixed with a liquid hydrocarbon to form a coal-oil 
slurry which is passed with hydrogen through a reaction zone 
under hydrogenation temperature and pressure conditions and the 
coal is hydrogenated to produce hydrocarbon products including a 
liquid residuum having unconverted processed solids contained 
therein and wherein the reactor liquid residuum concentration is 
maximized to reduce the yield of liquid residuum by recycling to 
the reaction zone a portion of said liquid residuum in the coal-oil 
slurry, and wherein the solids concentration in the reactor liquid is 
maintained below 20 weight percent, the improvement comprises 
removing the coarser particulate solids from at least part of the 
recycled residuum stream by liquid cyclone separation; recycling 
the overhead stream from said liquid cyclone separation step to 
the reaction zone; removing by filtering finer particulate solids 
from an additional tiquid residuum stream recycled to the reaction 
zone and also providing a net filtrate liquid stream; subjecting the 
net filtrate liquid to a distillation step to produce hydrocarbon 
vapor and liquid streams; and combining the liquid from said distil- 
lation with a liquid resulting from condensation and fractionation 
of the overhead vapor from the reaction zone to produce a 
synthetic crude oil. 


52 Coal Sze, M.C. (to Lummus Co.). US 
Patent 3,954,595. 18 Mar 1974. vp. 
A process is disclosed for separating insoluble material from 
a coal liquefaction product produced from a coal feed and com- 
prised of insoluble material, including coal ash and carbonaceous 
matter dissolved in a coal liquefaction solvent, comprising separat- 
ing from the coal liquefaction product an essentially solid-free 
stream and a flowable, solid-containing stream, containing coal- 
derived liquid product and insoluble material, including coal ash, 
said separation being effected to provide a flowable, solid-contain- 
ing stream having an ash content of from 6 percent to 18 percent, 
by weight, and which produces a stripped solid-containing stream 
having benzene solubles of at least 35 wt. percent; and stripping 
from said solid-containing, liquid stream components, including 
coal derived liquid components boiling up to about 900°F, to 
roduce a stripped solid-containing stream having coal-derived 
iquid product and benzene solubles of at least about 35 wt. per- 
cent. 


53 Production of low sulfur heavy oil from coal. Schroeder, 
W.C. US Patent 3,954,596. 3 Jun 1974. vp. 

A process for hydrogenating coal to provide a low sulfur, 
heavy oil product, comprising introducing said coal in the ee 
tial absence of a slurrying medium into a hydrogenation zone of a 
closed cyclic system having cinaandon sami and oxygen- 
steam reforming zones, said system being maintai at a pressure 
in the range of about 500 to 2000 psi, hydrogenating said coal in 
the hydrogenation zone with hot gases containing hydrogen, car- 
bon monoxide and steam at a temperature in the range of about 
820° to 1000°F, and with a contact time of no more than a few 
minutes, the reaction conditions being correlated to provide an ef- 
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s and gaseous impurities including sulfur, removing 
the heavy liquid hydrocarbons from said effluent stream without 
substantial reduction in system pressure, removing sulfur from the 
resulting effluent gas stream in said purifying zone without substan- 
tial uction in system pressure, introducing the resulting 
hydrogen and hydrocarbon gas stream into said reforming zone, 
ref a hydrocarbons in said zone with oxygen and steam 
to provide said hot gases containing hydrogen, monoxide, 
and steam and introducing the hot gases from the reforming zone 
into the hydrogenation zone to complete the cycle. 


54 Gravity settling. Sze, M.C. (to Lummus Co.). US Patent 
3,962,098. 13 Sep 1974. vp. 

A gravity settler for separating solids from a coal liquefac- 
tion product at an elevated pressure is disclosed, comprising an el- 
lipsoidally shaped housing; a conically shaped vessel positioned in 
the lower portion of the ellipsoidally shaped housing and sur- 
rounded thereby to define a gravity settling vessel having a coni- 
cally shaped lower interior portion and a frusto-ellipsoidally shaped 
upper portion, said conically shaped vessel being sloped with 
respect to horizontal at an angle of at least 45° and less than 70°; 
inlet means for downwardly introducing solids and liquid into an 
intermediate axial portion of the conically shaped vessel in the 
area of maximum cross-section; first outlet means for withdrawing 
essentially solids free overflow from substantially the uppermost 
portion of the upper frusto-ellipsoidally shaped interior portion of 
the gravity settler; and second outlet means for withdrawing solids 
containing underflow from the lower conically shaped interior por- 
tion of the gravity settler. 


55 Coal hydrogenation to produce liquids. Rosen, B.H.; 
Pelofsky, A.H.; Greene, M. (to Cities Service Co.). US Patent 
3,960,700. 13 Jan 1975. vp. 

A process is described for treating carbonaceous material 
with hydrogen, in the absence of added catalyst, comprising in 
serial combination: adding liquid or crushed solid carbonaceous 
material to a reactor; adding hot hydrogen to the stream of car- 
bonaceous material, with the hydrogen/carbonaceous material ratio 
varying from about 0.05 to about 4; reacting the hydrogen and the 
carbonaceous material at a temperature of from about 400°C. to 
about 2,000°C., and a pressure of from about 500 to about 5,000 
psig.; and quenching the mixture, with the total residence time 
varying from about 2 milliseconds to about 2 seconds. 


56 Use solvent to separate micron-sized particles from 
liquid streams. Rodgers, B.R. (Oak Ridge National Lab., TN). 
Hydrocarbon Process.; 55: No. 5, 191-194(May 1976). 

Economical separation of fine particulates from viscous 
liquid streams produced in coal hydroliquefaction reactors is one 
of the more difficult technical problems in the development of 
processes for coal hydroliquefaction and, to a lesser degree, the 
development of pyroliquefaction processes. Solid-liquid separation 
is difficult because liquefied coal streams are viscous and solids 
occur in high concentrations with a substantial fraction in the 
micron to submicron size range. The problem is especially severe 
for those processes seeking to produce boiler fuels with minimum 
hydrogenation, because mild hydrogenation produces the most 
viscous product streams. Depending on process and application, a 
large fraction of solids must be removed to avoid high sulfur con- 
centrations in the mixture, erosion of downstream equipment, foul- 
ing and poisoning of catalysts in downstream processing and sludge 
formation in storage or transportation. A recent study indicated 
that one of the most economical solids separations processes 
should be one which agglomerates colloidal solids to increase ef- 
fective particle size before final separation by settling and/or filtra- 
tion. Studies reported here examine the effect of various solvents 
on agglomeration and separation by centrifugation and filtration. 
Solvents were considered for these fractionation experiments on 
the basis of their physical properties, chemical structure and re- 
ported solvency for coal derived liquids. 


pi stream containing excess hydrogen, heavy liquid and gaseous 
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REFER ALSO TO CITATION(S) 2 


57 Coal dust fuel distribution and method of manu- 
facturing activated carbon. Nelson, J.D.; Winge, G.R. (to Westvaco 
Corp.). US Patent 3,962,128. 5 Jul 1974. vp. 

A fuel distribution system for delivering particulate coal 
dust to a combustion hearth of a furnace and a method of manu- 
facturing coal-based, activated carbon are disclosed. (LTN) 


58 Gas production from coalbeds: accomplishments and 
prospects. Deul, M. (Pittsbu Mining and Safety Research 
Center). Am. Gas Assoc., Oper. t., Proc.; T227-T229(1975). 
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From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Various borehole directions are discussed; figures are tabu- 


59 SS Se So 6 8 Se et Sees © 
iron ore -rank coal as a fuel for pellet induration. 
Frommer, D.W. Siilingr’ Min. Rev.; 64: No. 16, 1, 12-15(19 Apr 
1975). 

Possible applications of low-rank coal in iron ore pellet in- 
duration are discussed along with a review of supplies, charac- 
teristics, and estimated costs of using these fuels. 


60 Bureau of Mines looks at coal firing for induration of 
iron ore pellets. Coal-fired pellet induration study. Nigro, J.C. 
Skillings’ Min. Rev.; 64: No. 17, 1, 8-15(26 Apr 1975). 

This paper describes studies conducted by the Bureau of 
Mines with the use of lignite and subbituminous coal as a sub- 
stitute for natural gas for indurating magnetite-taconite pellets and 
a pulverized coal-fired grate-kiln pelletizing facility. 


PROPERTIES 


REFER ALSO TO CITATION(S) 70, 71, 1121 


61 (BERC—0020-4) Mass spectrometric analytical services 
and research activities to support coal-liquid characterization 
research. Quarterly report, March 9, 1976—June 8, 1976. Schep- 
pele, S.E. (Oklahoma State Univ., Stillwater (USA). Dept. of 
oa 23 Jun 1976. Contract E 34-1)-0020. 13p. Dep. NTIS 


Medium- and low-resolution field-ionization and high-resolu- 
tion 70-eV electron-impact mass spectral data were obtained for 
thirty-eight gel permeation chromatographic (GPC) fractions ob- 
tained from a coal-derived liquid. Empirical formulas were 
deduced from the high-resolution electron-impact data. The field- 
ionization data were acquired for eventual calculation of quantita- 
tive distributions for the coal-derived liquid. The field-ionization 
mass-spectral data obtained for the GPC fractions from a Synthoil 
sample are being converted into quantitative compositional data. 
In conjunction with subcommittee ASTM D-2, a blend of aromatic 
hydrocarbons obtained from twelve crude oils was analyzed. 


62 (FE—2212-6) Shock heating studies. Quarterly report, 
March 1976—May 1976. Lowenstein, A.I.; von Rosenberg, C.W. 
jr. (Avco-Everett Research Lab., Everett, Mass. (USA)). 15 Jun 
1976. Contract E(49-18)-2212. llp. Dep. NTIS $3.50. 

Preparations for the shock heating devolatilization of coal 
continued. Preliminary tests, including calibrations, were con- 
ducted with the InSb detector and the Optical Multichannel 
Analyzer. The piston for breaking the diaphragm was fabricated, 
installed and tested. Testing of the coal injector model was 
completed. A test coal was milled and size graded. 


63 (FE—2278-1) Phase equilibrium and volumetric proper- 
ties of coal derived fluids. Quarterly report, March 15, 1976—June 
14, 1976. Robinson, R.L. Jr. (Oklahoma State Univ., Stillwater 
(USA). School of Chemical Engineering). 1976. Contract E(49- 
18)-2278. 8p. Dep. NTIS $3.50. 

On March 15, 1976, a contract was awarded for investiga- 
tion of (a) the volumetric properties of gases typical of those 
produced in coal gasification operations and (b) the vapor-liquid 
equilibrium behavior of mixtures typical of those occurring in the 
processing of coal-derived fluids. Emphasis to date has centered on 
design of a Burnett-type apparatus for use in the study of gas volu- 
metric properties. Visitations were made to Texas A and M 
University and to the Bartlesville Energy Research Center for con- 
ferences regarding experimental apparatus and procedures. Design 
of the Burnett equipment is nearing completion; design of the 
phase equilibrium apparatus will begin in the next report period. 


64 (MERC/RI—76/4) Monitoring the sulfur content of coal 
streams by thermal-neutron-capture gamma-ray analysis. Martin, 
J.W.; Hall, A.W. (Energy Research and Development Administra- 
tion, Morgantown, W.Va. (USA). Morgantown Energy Researca 
Center). Jul 1976. 18p. Dep. NTIS $3.50. 

A theory was developed for evaluating a complex, prompt 
gamma ray spectrum to serve as the basis for an instrument to 
monitor continuously the sulfur content of tonnage streams of 
coal. Equations for the energies and intensities of prompt gamma 
fays emitted from 13 most significant elements in coal are com- 
bined into a single equation that defines the basic electronic design 
of the meter. The sulfur content of up to 10 tons per hour of coal 
was determined in pilot plant tests with a prototype meter. The 
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precision of 0.04 percent sulfur substantiates the validity of the 
theory. In subsequent industrial plant tests the precision was deter- 
mined to be a comparable 0.05 percent sulfur. 


65 (MERC/RI—76/5) Directional viscoelastic properties of 
the coal at elevated temperatures in com and 
shear. Shoemaker, HD: Shuck, L.Z.; Haynes, R.R.; Advani, S.H. 
(Energy Research and Development Administration, Morgantown, 
W.Va. (USA). Morgantown Energy Research Center). Aug 1976. 
222p. Dep. NTIS $7.75. 

The mechanical properties of Pittsburgh coal were deter- 
mined at elevated temperatures from stress-strain, stress-relaxation, 
and creep experiments in both uniaxial com ion and shear. 
The primary variables examined included specimen size, loading 
rate, viscoelastic linearity, orientation of loading, and temperature 
75°-650°F (24°-343°C) for both compression and shear modes. 
Temperature has a major effect on the mechanical properties of 
Pittsburgh coal, especially in the thermal softening stage 575°- 
650°F (302°-343°C). The S-shape of the stress-strain curves in- 
dicates that the coal is non-linear elastically. In general, the 
strength of the Pittsburgh coal is a function of coal specimen size, 
i.e., as the specimen size decreases, the strength of the coal in- 
creases. This size effect becomes negligible at 575°-650°F (302°- 
343°C). The strength of the coal is also a function of loading rate, 
i.e., as the loading rate increases, the strength of the coal in- 
creases. The effect of the orientation of loading is such that, the 
strength of the coal when loaded normal to the bedding planes is 
approximately twice that for loading normal to the face or butt 
cleats. The effect of loading rate 2nd orientation is independent of 
temperature. The stress-relaxation and creep experiments show 
that the Pittsburgh coal is nonlinear viscoelastically at tempera- 
tures below the softening stage 575°F ( 302°C). (LTN) 


66 devolatilization of pulverized coal. Anthony, D.B.; 
Howard, J.B.; Hottel, H.C.; Meissner, H.P. (Massachusetts Inst. of 
Tech., Cambridge). pp 1303-1317 of In Fifteenth international 
symposium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Rapid devolatilization of a lignite and a bituminous coal was 
studied by electrically heating in He monolayer samples of small 
particles supported on wire mesh heating elements. Samples were 
rapidly brought to a desired temperature, held there for a desired 
time, and then rapidly cooled. Devolatilization rates were deter- 
mined as functions of residence time, temperature, heating rate, 
pressure, and particle size. Devolatilization kinetics were deter- 
mined by nonisothermal techniques. Weight loss from both coals 
was essentially complete within a fraction to a few seconds de- 
pending on temperature, and increased with increasing final tem- 
perature up to 900 to 950°C. Weight loss was found to be indepen- 
dent of pressure, heating rate, and particle size for lignite, but for 
bituminous coal it increased with decreasing pressure, decreasing 
particle size, and increasing heating rate. For bituminous coal it 
was necessary to allow for pressure- and particle-size-dependent 
secondary reactions representing competition between char-form- 
ing reactions and diffusional escape of volatiles. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 1568 


67 Literature survey: coal associated wastes (1900 to 1972). 
Coalgate, J.L. Morgantown, WV; West Virginia University (1975). 
126p. 

Eleven sections deal with: acid mine drainage, refuse utiliza- 
tion, refining wastes, shale, dust and fines, ashes and slag, gasifica- 
tion, chars, coke breeze, and coking wastes. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 1499, 1564, 1724, 1733 


68 (IS-ICP— 17) Legislative regulation of the environmental 
impact of strip-mining. Fay, G.; Glenn-Lewin, D.C. (lowa State 
Univ. of Science and Technology, Ames (USA). Energy and 
Mineral Resources Research Inst.). May 1976. 43p. Dep. NTIS 


$4.00 

Early in 1975 both houses of Congress passed by wide mar- 
gins bill S. 652, the ‘’Surface Mining Ccatrol and Reclamation Act 
of 1975"; the act was subsequently vetoed by the President. The 
bill is written in such a manner that control is left to the states, 
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with the t of the Interior serving as an agency of last 
resort with power to assume the state’s role if the state fails in 
its duty. S. 652 gives each state 18 months to establish controls at 
least equal to the Federal requizements; a comparison of the two 
indicates what steps a state must take to meet the requirements. 
The main purpose of the study reported here wast to examine the 
lowa Code dealing with strip mining from an environmental stand- 

int, and to s needed changes in, or additions to the Code. 
‘© accomplish this, S. 652 was compared with state laws of ten 
other states, in addition to lowa; none of the state laws approaches 
the provisions of S. 652. On the basis of the comparison of the 
lowa Code with S. 652, eleven criteria are proposed for considera- 
tion for additional regulation of strip mining in lowa. (LMT) 


69 (IS-ICP—20) Bibliography of strip mine ecology. Glenn- 
Lewin, D.C.; Fay, G.; Cecil, S.D. (lowa State Univ. of Science and 
Technology, Ames (USA). Energy and Mineral Resources 
Research Inst. ). May 1976. 49p. Dep. NTIS $4.00. 

This bibliography is intended to serve those interested in the 
ecology, environment, and reclamation of surface-mine spoil 
banks, especially those of coal strip-mines. The list is hopefully as 
complete and up-to-date as possible, although there are undoub- 
tedly several omissions. Placement of the titles into various catego- 
ries is necessarily arbitrary in some cases. Papers which clearly 
overlap categories have been cross-listed in two or more places. 
Other bibliographies, which are listed, have not been broken up by 
titles; that is, the contents of other bibliographies may not be 
listed. (auth) 


70 (UCRL—78303) Preliminary laboratory 

studies on the environmental impact of in-situ coal gasification. 
Campbell, J.H.; Washington, H. (California Univ., Li 
(USA). Lawrence Livermore Lab.). 22 Jul 1976. Contract W- 
7405-Eng-48. 23p. (CONF-760817—2). Dep. NTIS $3.50. 

From 2. underground coal gasification symposium; Morgan- 
a West Virginia, United States of America (USA) (10 Aug 

). 

A preliminary laboratory and modeling study on the en- 
vironmental impact of ‘’in-situ’’ coal gasification field testing is re- 
ported. Experiments were conducted on the aspects of ground 
water pollution; water leaching, transport, and dispersion of pollu- 
tants. The major inorganic contaminants leached from the coal ash 
were determined to be Al**, Ca**, and OH™~, while the principal 
organic pollutants were found to be phenols. A simple caicula- 
tional model is used to predict the movement of the polluted 
ground-water. This model inputs information from laboratory ex- 
periments for the rate at which the above pollutants are removed 
from the gasification zone and the degree with which they are 
sorbed by the surrounding coal. It was discovered that ungasified 
coal has a strong beneficial effect on retarding the dispersion of 
the pollutants. The problem of air pollution resulting from the flar- 
ing of the production gas was also examined. The extent of the air 
pollution plume that develops from this flaring is predicted using a 
simple computer model. These predictions have been carried out 
for a set of atmospheric and flare operating conditions that may be 
encountered during field tests. It was determined that the LLL 
field experiments will adequately meet air quality standards, even 
under adverse conditions. 


71 Sulfur occurrence in coal and its relationship to acid 
water formation: literature review. McMillan, B.G. Morgantown, 
WV; West Virginia University (1975). 18p. 

An in-depth analysis of the subject is presented with data in 
tabular and graphical form. 


72 Trace element from coal combustion for 
power production. Klein, D.H.; Andren, A.W.; Bolton, N.E. (Oak 
Ri National Lab., TN). Water, Air, Soil Pollut.; 5: No. 1, 71- 
771( 1975). 

Partition factors have been calculated to describe the dis- 
tribution of 38 elements between slag, total fly ash, atmospheri- 
cally emitted fly ash, and vapors for a coal-fired steam plant. 
These factors have been generalized to other types of boilers, to 
calculate the annual U.S. discharge of trace elements due to coal 
combustion for power production. The magnitude of trace element 
mobilization by coal combustion is compared with industrial con- 
sumption of trace elements, and with estimates of their natural mo- 
bilization by weathering. Elemental flows due to coal consumption 
are never less than 1.5% of their weathering mobilization, and coal 
combustion introduces As, Co, Cu, Fe, Hg. Mo, Ni, Pb, Sc, Se, U, 
V, and Zn into the environment at rates comparable to to their rates 
of introduction by weathering. 


73 Coal production and in 1985. Falkie, T.V. 
Coal Min. Process.; 13: No. 1, 51, 76(Jan 1976). 

The Bureau of Mines estimates that demand for coal in 
1985 should be about 1 billion tons, including exports. Whether 
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age will reach that level ee on several constraining 
factors, the most important of which is air pollution 

The answer to whether the U.S. can produce a billion tons of coal 
in 1985 is a qualified ‘yes’--qualified because of the many con- 
straints affecting current and future production. Based on informa- 
tion developed by the Interagency Coal Task Force and others 
working on Project Independence, the Administration established a 
goal of 1.2 billion tons of coal for 1985. At that level, oil —— 
depending on prices, would be kept at or below current levels. The 

coal task force determined that 1.2 billion tons of coal could be 
produced in 1985 if a national commitment to coal were made im- 
——— and if constraints to coal production could be relaxed or 
removed. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 33, 903 


74 (UCRL—52000-76-1, pp 10-17) Jan 1976. 

In Energy and technology. 

For coal field characterization and other geophysical appli- 
cations, LLL has developed and extensively tested electrical 
methods for probing subsurface geologic structures. The basic 
principle is to '‘map’’ the region of interest by electrical signals 
transmitted between probes (transmitter/receiver pairs) at 
specified depths on opposite sides of the region, producing a net- 
work of signals that vary according to the electrical properties of 
the media through which they have passed. From this map and 
previous experimental data, we can mathematically reconstruct the 
structure of the region of interest, including anomalies, lenses, 
water-bearing strata, and the like. Using these methods, we have 
conducted field studies on the effects and extent of high-explosive 
fracturing of coal and on fluid-flow characteristics through coal 
beds. We have successfully used electrical methods for preliminary 
subsurface surveys to find such anomalies as forgotten mine tun- 
nels. 


MINING 
REFER ALSO TO CITATION(S) 58, 69, 103, 107, 835, 893 


75 (BM-RI—7971) Mine roof simulator. Wade, L.V. 
(Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining and 
Safety Research Center). 1974. 19p 
Background information is provided concerning a mine roof 
simulator currently being considered. The simulator is a mechani- 
cal device with the ability to simulate the forces and displacements 
associated with a mine roof over an area 20 by 20 feet. The topics 
covered include a conceptual description of the system, definition 
of system capabilities, discussion of how such capabilities were de- 
cided upon, description of available control modes, and a com- 
i between the mine roof simulator facility and similar facili- 
ties existing elsewhere. 


76 By RI—7972) Development of titanium load cells for 
support load determination. Beus, M.J.; Phillips, E.L. (Bureau of 
Mines, Spokane, Wash. (USA). Spokane Mining Research Center). 
1974. 37 
The development of load cells for measuring compressive 
loads in timber and rock-bolt support systems commonly used in 
coal, metal, and nonmetal mines is described. Design and evalua- 
tion are covered in detail to insure a reliable, accurate, and practi- 
cal instrumentation scheme. The load cells are relatively inexpen- 
sive and to various size support systems. User-oriented 
procedures are emphasized, and design equations were reduced to 
a series of nomographs. Laboratory evaluation, destructive testing, 
environmental testing, and tests to determine the effect of extrane- 
ous loads were conducted. Field performance was evaluated in 
conjunction with ongoing projects at a metal mine in North Idaho 
and a coal mine in Utah. Load cells utilizing a titanium alloy as the 
cell body and weldable strain gages as the strain-sensing com- 
ponents satisfied the basic design and performance criteria, and 
with minor design modifications, the load cells can be adapted to 
many mining applications. 
7 (BM-RI—8093) Selected geologic factors affecting min- 
ing of the h coalbed. McCulloch, C.M.; Diamond, W.P.; 
Bench, B.M.; Deul, M. (Bureau of Mines, Washington, D.C. 
— > 1975. 72p. NTIS. 
The coalbed thickness appeared to be structurally con- 
trolled; the bed was generally thinner near the axes of anticlines 
and thicker near the axes of synclines. The overburden isopach 
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shows a similar relationship. Most of the clay veins in coal occur in 
the synclinal troughs, generally under sandstone roof. Cleat orien- 
tations measured in 18 underground mines showed that face cleats 
are perpendicular to the axial trends of the folds, and the butt 
cleats are parallel to the axial trends, indicating structural control 
of the cleat. Measurement and analysis of surface joint orientations 
provide a method for predicting the cleat orientations of the 
coalbed, but linears measured from infrared photographs and 
photoindex sheets helped only to determine regional trends. The 
results of these investigations provide a geologic framework for ra- 
tional planning for underground mine development to use the best 
available technology to cope with methane emissions, coalbed 
discontinuities, and related ground support problems. 


78 (FE—1231-4) Design optimization in underground coal 
systems. Interim report, January—March 1976. Lucas, J.R. (ed.). 
(Virginia Polytechnic Inst. and State Univ., Blacksburg (USA). 
Div. of Minerals Engineering). Jun 1976. Contract E(49-18)-1231. 
106p. Dep. NTIS $5.50. 

In order to meet the demand as the more accessible surface 
seams are exhausted, the coal industry is starting to mine seams of 
over 2000’ in depth and less than 30’’ in thickness. The Longwall 
Mining System is the natural choice to mine deep and thin coal 
seams as it operates largely independently of the overburden rock 
stress. Also the need for increasing productivity without a cor- 
responding cost increase is causing many coal producers to look at 
longwall mining systems as a means of achieving this end. One of 
the major problems for American operators contemplating using 
the system has been in the correct selection of equipment, which 
should be custom fitted to the local mining conditions for optimum 
productivity. It is essential that correct chock resistances, support 
densities, supported and unsupported roof spans, as well as rate of 
advance and length of working face are provided to optimize min- 
ing conditons. Unless expensive pilot projects are planned, en- 
gineers must choose their equipment correctly at the outset, and 
this program hopefully will provide equipment specifications by 
optimizing design parameters. Roof support in underground coal 
mines has been, and continues to be, a problem to the design en- 
gineer and to production personnel. A modification of the oblique- 
ly installed roof bolt, the roof-truss, utilizes the concept of post- 
stressing so as to imposebeneficial support effect, and has been 
very effective in preventing roof falls which could not be con- 
trolled by other means. It has not been used extensively, however, 
again due to the lack of design criteria and to drilling equipment 
difficulties. Widespread use of the roof-truss will 1equire that 
design criteria be developed. 


79 (FE—1520-16) Economic system analysis of coal 
preconversion technology. Quarterly report, January—March 1976. 
(Fluor Utah, Inc., San Mateo, Calif. (USA)). Apr 1976. Contract 
E(49-18)-1520. 17p. Dep. NTIS $3.50. 

This two phase project to study the problems of large-scale 
surface coal mining is an important element in the overall 
problems of coal conversion programs to supply the future energy 
needs of the United States. Mathematical models are being 
developed for use in both national energy planning studies 
(macromodels) and for new mine viability studies (micromodels). 
Phase I entailed data collection and the development of 
micromodels. An Interim Report detailing the results has been sub- 
mitted. Phase II entails the development of five macromodels that 
represent major coal mining technologies to be used in large-scale 
surface mining. (Area stripping with draglines; area stripping with 
shovels or front-end loaders and trucks; contour mining with 
draglines; mountain top removal and shovels or front-end loaders 
and trucks; and dipping seam open pit mining with shovels or 
front-end loaders and trucks.). The macromodels will be based on 
the results obtained from test case solutions and sensitivity 
analyses using the micromodels. Baseline solutions and sensitivity 
analyses were prepared for several case study mining operations. 
Results were used to develop cash flow analysis input data as well 
as correlation formulas for macromodeling. (auth) 


80 (NP—20999) Economic analysis of shovels and 
draglines used in U.S. surface coal mines. Cone, B.W.; Defferding, 
L.J.; Enderlin, W.I. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Jun 1976. 34p. 

In the coal strip-mining industry, the past tendency has been 
to invest in increasingly larger and more automated mining 
machinery. The expense of these machines has been justified 
because of the savings in labor cost and the increased production 
from removal of more overburden. However, the industry is now in 
danger of becoming overcapitalized, as too much money is being 
put into fewer but larger machines. Because of chronic operating 
problems, the largest draglines and shovels appear to be less effi- 
cient, and therefore more costly to use, than several smaller 
machines working together with increased labor. To determine if 
the industry is becoming overcapitalized and to try to find an op- 
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timum machine size and cost for the most profitable overburden 
removal, a study was made of draglines and shovels in use today. 
The study includes both engineering and economic analysis. The 
engineering study shows one optimum size machine (a 105 yd* to 
130 yd* dragline) and the economic study indicates an optimum 
size machine of between 25 to 50 yd* capacity. While not exactly 
similar, both conclusions show that a more economical method for 
moving overburden is the use of combinations of smaller machines 
rather than the largest equipment available. This is true only where 
mine plans permitting use of smaller machines can be developed. 
Some mining areas will have combinations of overburden depth 
and rock characteristics requiring the larger machines. Presently 
that will result in an increase in the cost to mine the coal. 


81 (PB—243895) Instruments and techniques for dynamic 
particle size measurement of coal dust. Final report, 30 Jun 
1970—30 Sep 1973. Marple, V.A.; Barsic, N.J. (Minnesota Univ., 
Minneapolis (USA). Particle Technology Lab.). May 1974. Con- 
tract HO101713. 140p. NTIS $5.75. 

The objective was to develop instruments and techniques 
for measuring the size distribution and mass concentration of 
respirable coal dust in the laboratory and the field. The objective 
was achieved primarily by adapting and modifying commercially 
available equipment. A battery-operated, portable system, using a 
light-scattering sensor was developed for measuring dust distribu- 
tions in underground and other field operations. A mass concentra- 
tion device, which used a quartz crystal sensor, was tested, but was 
found to be inconsistent. Two pieces of equipment, which were 
developed for calibration purposes, are a fluidized-bed dust feeder 
and a precision flow splitter. (GRA) 


82 (PB—244897) Research and development contract for 
coal mine communication system. Volume I. Summary and results 
of system study. Final report. Laubengayer, W.C.; Ware, K.M.; 
Gehring, R.D.; Wilson, L.R.; Decker, R.P. (Rockwell International 
Corp., Cedar Rapids, lowa (USA). Telec« ications Div.). Nov 
1974. Contract H0232056. 49p. NTIS $3.75. 

The report contains a recommended specification for an in- 
tegrated coal mine communication system. The communications 
requirements within coal mines were determined following a series 
of mine visits during which existing communications were evalu- 
ated. Theoretical and experimental programs were performed to 
determine the relative rf propagation characteristics of LF and 
UHF emissions within mines. Details of all programs supporting 
the specification are included as part of the report. Volume | sum- 
marizes the entire report and includes both a dissertation on the 
strengths and weaknesses of various available communication 
techniques and a set of requirements for several grades of com- 
prehensive mine communication systems. 


83 (PB—244898) Research and development contract for 
coal mine communication. system. Volume 2. Report on mine visits. 
Final report. Laubengayer, W.C.; Ware, K.M.; Gehring, R.D.; Wil- 
son, L.R.; Decker, R.P. (Rockwell International Corp., Cedar 
Rapids, lowa (USA). Telec« ications Div.). Nov 1974. Con- 
tract HO23056. 160p. NTIS $6.25. 

Volume 2 details the eight mine visits, along with the con- 
clusions reached following each visit and the final conclusions 
reached when the requirements of all mines visited were con- 
sidered. 


84 (PB—244899) Research and development contract for 
coal mine communication system. Volume 3. Theoretical data base. 
Final report. Laubengayer, W.C.; Ware, K.M.; Gehring, R.D.; Wil- 
son, L.R.; Decker, R.P. (Rockwell International Corp., Cedar 
Rapids, lowa (USA). Telecommunications Div.). Nov 1974. Con- 
tract HO23056. 190p. NTIS $7.00. 

Volume 3 contains all information used in predicting the 
performance of low frequency transmissions in through-the-earth 
systems, along with the predictions themselves for typical situa- 
tions. 


85 (PB—244900) Research and development contract for 
coal mine communication system. Volume 4. Environmental mea- 
surements. Research report. Laubengayer, W.C.; Ware, K.M.; 
Gehring, R.D.; Wilson, L.R.; Decker, R.P. (Rockwell International 
Corp., Cedar Rapids, lowa (USA). Telec« ications Div.). Nov 
1974. Contract H0232056. 81p. NTIS $4.75. 

Volume 4 describes the propagation measurements made in 
selected mines during both contracts, along with the findings 
resulting from these measurements. (GRA) 


86 Springfield, IL; Illinois Mining Institute (1974). 181p. 
Proceedings contain several introductory addresses and 
eight papers dealing with such subjects as moving coal from the 
mining face through a pipeline to the preparation plant, continuous 
coal haulage behind remote control miners in high seams, an in- 
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novative coal mining system which offers increased safety for per- 
sonnel and much lower capital investment, new methods for - 
pit coal mining, a study of Illinois water resources for coal ellen: 
tion plants, management training for coal mines, and an assessment 
of coal’s role in today’s energy picture. Selected papers are in- 
dexed separately. 


87 Continuous haulage behind remote control continuous 
miners in high seams. Neymeyer, H.J. (Peabody Coal Co., Taylor- 
ville, IL). pp 20-27 of In Proceedings of the 83nd annual meeting 
S _— Mining Institute. Springfield, IL; Illinois Mining Inst. 

From 82. annual meeting of the Illinois Minining Institute; 
Springfield, IL, USA (3 Oct 1974). 

The application of continuous haulage as practiced in a sec- 
tion at No. 10 Mine of Peabody Coal Co. in Illinois is described. 
The mine uses 100% belt haulage. Special emphasis is placed on 
the Serpentix conveyor which is driven by hydraulic motors. Dur- 
ing the past two years that the prototype Serpentix has been under 
development, production has increased to approximately 300 tons 
more per shift than the 775 tons per shift using conventional buggy 
haulage from the continuous miner. 


88 Recent research concerning extinguishment of coal dust 
explosions. Grumer. J. (Pittsburgh Mining and Safety Research 
Center). pp 103-114 of In Fifteenth international symposium on 
combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Current practices of protection against coal dust explosions 
propagating through mines are examined and found to be basically 
methods of cooling flames below the temperature limits for flame 
propagation. Such is the case with rock (stone) dusting and with 
passive barriers (extinguishant dispersed by the explosion) using 
rock dust or water. Chemical fire extinguishants such as sodium 
and potassium compounds used in recent research seeking to 
develop triggered barriers (extinguishant dispersed by a contained 
energy source on signal from a flame detector) do not appear to 
have a great advantage over thermal quenching agents. 


89 Physical description of coal mine explosions. Richmond, 
J.K.; Liebman, I. (Pittsburgh Mining and Safety Research Center). 
pp 115-126 of In Fifteenth international symposium on com- 
bustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Among the many hazards of underground coal mining, ex- 
plosions of natural gas and coal dust continue to pose a threat, in 
spite of advances in safety practices. The U.S. Bureau of Mines has 
conducted research in the causes and prevention of coal mine ex- 
plosions in its Experimental Mine. As a result of extensive instru- 
mentation of this full-scale facility and systematic analysis of 
results, a physical description of coal mine explosions is presented, 
with emphasis upon unsteady fluid dynamics. In a single long 
entry, useful correlations are shown between flame speed, particle 
velocity, and static pressure rise. How this knowledge may be ap- 
plied to the design and application of explosion barriers is 
presented and the role of coal volatiles in dust explosions is briefly 
discussed. 


90 infrared radiance and the optical 

explosions. Hertzberg, M.; Litton, C.D.; Donaldson, W.F.; Burgess, 
D. (Pittsburgh Mining and Safety Research Center). pp 137-144 of 
In Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The optical detection of an explosion or fire event is con- 
sidered quantitatively in terms of the source radiance, background 
or stray irradiances, and the spectral responsitivities of the availa- 
ble sensors. The infrared spectral source radiances from spherical 
methane-air ‘‘ignitions’’ were measured and the data analyzed. 
They served as a basis for the development of a new detector 
which uses wavelength selection about the 4.4-4m CO, band to de- 
tect fires and explosions rapidly and reliably; and to discriminate 
effectively against false sources. The data are also of fundamental 
interest, yielding consistent temperatures and > me growth pat- 
terns. An equation is derived for the fraction of combustion power 
radiating to free space which seems to approach a natural limit for 
slow explosion of large size. Typical radiance data from hydrocar- 
bon pool flames are also considered. An earlier, empirical, linear 
correlation of large pool burning rate with the ratio, AH/sub 
c//AH/sub v/, is revised and related to radiative transport factors 
and the limit burning velocity for quenching by natural convection 
at the flammability threshold. 


detection of fires and 
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91 Research in new equipment and techniques for protect- 
eee ee ee oe 
- u " 


Concern for the health and safety of the miner, as 
production methods improve, is focusing attention off such factors 
as respirable coal dust, mine gases, methane removal, noise and 
lighting. Operating under a research budget of almost $30 million, 
the U.S. Bureau of Mines has increased its continuing su of 
health and safety R and D programs. Many of the new Bureau- 
sponsored developments described here have the added benefits of 
—_ efforts in increasing coal production, as well as protecting 

e miner. 


92 Methane in mines: new Bureau technology 
problems. Coal Age; 81: No. 7, 149-151(Jul 1976). 

Coping with problems of methane emission by the conven- 
tional method of circulating sufficient ventilating air to dilute the 
methane to acceptable levels is difficult in many of today’s coal 
mines. In the deeper, gassier mines of the future, it will become al- 
most impossible. The Bureau of Mines, however, has developed 
and demonstrated some effective techniques for the removal of 
methane from the coal bed before mining begins. Two roaches 
involve drilling small-diameter (less than 9 in.), vertical boreholes 
from the surface, and drilling long, horizontal holes into the coal 
bed from a shaft. Improved methods of control during mining in- 
clude blocking the flow of methane to the working face with water 
infusion, draining methane from ahead of the face through 
horizontal holes in the rib, and removing gas from gob areas 
through vertical holes. It is also possible to record the methane 
content of the ventilating air at selected points in a mine at a cen- 
tral location with an inexpensive, rugged, and sensitive system that 
also can activate control devices. While total coal mine fatalities 
decreased from 1956 onward, the number of fatalities from igni- 
tions of methane and major explosions have somewhat increased 
and the fraction of the industry total ascribed to these causes has 
increased markedly. 


93 Mine noise abatement: there's progress and promise. 
Coal Age; 81: No. 7, 151, 154-155(Jul 1976). 

A new survey of 1500 coal miners by the National Institute 
for Occupational Safety and Health showed that miners have mea- 
surably worse hearing than workers not exposed to excessive occu- 
pational noise. The problem is serious enough to call for preven- 
tive action. The noise from pneumatic drills was reduced from 115 
dBA to about 100 dBA by the use of energy absorbing material. 
The noise from loading machines was reduced by 7 dBA. Further 
work on pneumatic drills is described briefly. (LTN) 


94 Bureau-sponsored research is bringing new era in mine 
lighting. Coal Age; 81: No. 7, 155, 158(Jul 1976). 

Largely as a result of the mine illumination research pro- 
gram of the Bureau of Mines, a variety of hardware is available for 
lighting underground coal mines. Three different light 
sources—fluorescent, mercury-vapor, and high-pressure sodium- 
vapor lamps—have been successfully employed, and both machine- 
mounted and portable area (ribmounted) luminaires are available. 
More to the point, a number of permissible systems of these lights 
have been developed and demonstrated in operating coal mines. 
But each system has its own advantages and disadvantages which 
influence the choice for a particular application in an operating 
mine. Studies by the Bureau of Mines and the National Bureau of 
Standards have established 0.06 foot-lamberts as the minimum 
light required in the working places in underground mines. A 
further study by the Naval Ammunition Depot, Crane, Ind. of all 
tasks performed in high, medium and low coal and one longwall 
operation confirms the 0.06 foot-lamberts requirement. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 86, 87, 853 


95 (BM-IC—8690) Long-distance coal transport: unit 
trains or slurry pi Campbell, T.C.; Katell, S. (Bureau of 
Mines, Washington, D.C. (USA)). 1975. 3p. GPO $0.85. 

An analysis of information related to the transportation of 
bituminous coal by unit trains and slurry pipelines is presented. 
Even for short hauls from mines to markets, transport costs 
frequently account for between one-third and one-half of the 
delivered price of coal. ——e these costs has become an even 
more critical objective for hauls from the western mines than for 
hauls from farther east. Factors related to minimizing costs and 
transporting the western coal receive special attention. Although 
no general rule of preference is likely to be developed that can be 
applied to all shipments, both rail and pipeline service will be 
needed on an increasing scale. The study should provide useful 
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background information and analysis for government and industry 
in approaching investment decisions in the mining and transporta- 
tion industries. 


96 (FE—1794-10) Development of a Continuous Dry Coal 
Screw Feeder. Quarterly technical progress report, January 1, 
1976—March 31, 1976. Mistry, D.K. (Ingersoll-Rand Research, 
Inc., Princeton, N.J. (USA)). Apr 1976. Contract E(49-18)-1794. 
30p. Dep. NTIS $4.00. 

A definite need exists for methods of continuous, dry coal 
delivery to high pressure gasification processes to reduce overall 
system capital and operating costs and improve plant reliability by 
reducing the number of presently required coal delivery 
subsystems. For the processes being considered for commercial- 
scale coal gasification, the coal feeders should be capable of 
delivering coal against a back pressure as high as 1500 psig. Con- 
tinuous dry coal feeders should be capable of handling coal parti- 
cle sizes from 200 mesh to 2'/,"’ and delivering such coal in the 
condition and size required by the process against the reactor pres- 
sure. Based on an overall evaluation, three new dry coal piston 
feeder concepts have been conceived that would permit the 
delivery of dry coal to a gasifier high pressure environment, featur- 
ing the following desirable characteristics: no loss of gases from 
the system; no degradation or compaction of the delivered coal; 
and a minimum of coal preconditioning auxiliary equipment is 
required. It is recommended that a development program on the 
new piston feeder concepts be undertaken to establish feasibility. 
(auth) 


97 (FE-—-1973-10) Coal feeder development. Phase I re- 
port. (Foster-Miller Associates, Inc., Waltham, Mass. (USA)). Mar 
1976. Contract E(49-18)-1973. 307p. Dep. NTIS $9.75. 

Results are presented of the first phase of a program to 
develop coal feed injector systems compatible with existing and 
projected coal conversion plant requirements. The Phase I effort 
involved Coal Feeder Conceptual Development. Specifications for 
coal feed systems and the state-of-the-art of coal feeder develop- 
ment were established based on a survey of patents, literature 
search, visits to coal conversion R and D facilities, and consulta- 
tion with ERDA and industry personnel. A series of coal feeder 
concepts were generated and evaluated for feasibility. Feasible 
concepts were subjected to comparative analysis and four feeder 
concepts were concluded to offer a high degree of promise for 
Phase II development. (Laboratory Scale Coal Feeder Develop- 
ment). The four promising concepts were incorporated in feed 
system designs for a coal conversion plant with Synthane feed 
requirements. Estimated performance and economic data were 
generated for pilot, demonstration, and commercial scale applica- 
tions. Four feeder concepts are recommended for Phase II 
development based on potential performance and/or economic ad- 
vantages over state-of-the-art feeder systems. 


98 Efficiency in cleaning fine coal by froth flotation: a cell 
by cell pilot plant evaluation. Markley, R.W.; Cavallaro, J.A. Min. 
Congr. J.; 60: No. 6, 28-32(Jun 1974). 

Reports of the U. S. Bureau of Mines pilot plant studies are 
presented. The results indicate that changes in the operating level 
of fines in the feed, agitator s; , retention time and feed solids 
can improve froth flotation cell yield and product quality. 


99 Pre of a wet load of coal for transport and 
storage. Verschuur, E. (to Shell Oil Co.). US Patent 3,957,456. 11 
Oct 1974. Priority date 23 Oct 1973, United Kingdom of Great 
Britain and Northern Ireland (UK). vp. 

A method is described for the preparation of a wet load of 
coal for storage and vessel transport comprising preparing 
briquettes with a dry appearance containing less than 20 percent 
by weight of water from the aqueous slurry of coal fines and sub- 
ge, ga the briquettes with a mass of water and coal 
fines. (LTN) 


100 Drying coal in hot oil slurry using recycled steam. Hof- 
fert, F.D. (to Hydrocarbon Research, Inc.). US Patent 3,953,927. 
24 Mar 1975. vp. * 

A process is described for drying moisture-containing coal 
having at least about 4 weight percent moisture in a coal-oil slurry 
at above ambient temperature and pressure, comprising the steps 
of introducing the ood tae a pressurized drying zone; introducing 
sufficient hot slurry oil into the drying zone to form a coal-oil slur- 
ry mixture therein; maintaining the coal-oil slurry temperature at 
least about 250°F; withdrawing steam from the drying zone from 
above the coal-oil slurry level; compressing the steam and 
recycling it in indirect heat exchange relationship with the coal-oil 
slurry so as to heat the slurry while condensing the steam, and 
withdrawing the dried coal slurry from the bottom of the drying 
zone. 
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COMBUSTION 
REFER ALSO TO CITATION(S) 34, 1230 


101 (FE—1765-13) High temperature gas turbine engine 
component materials testing program: Task 1. Quarterly technical 
progress report No. 3, January 3—April 4, 1976. Kaplan, S.M. 
(General Electric Co., Schenectady, N.Y. (USA). Gas Turbine 
Products Div.). 15 Apr 1976. Contract E(49-18)-1765. 76p. Dep. 
NTIS $5.00. 

Efforts included: initiation of initial coalderived fuel testing, 
initiation of screening tests, and delivery of the turbine simulator 
skid. Two turbine simulator tests were successfully performed; the 
first test was performed with as-received fuel and the second test 
involved fuel doped with 3 ppM Na and 3 ppM K. Test results in- 
dicated the presence of K- and Na-based corrosive species on test 
specimens. Investigations indicated that doping of No. 2 distillate 
fuel with chemicals and/or ash to simulate a coal-derived liquid 
fuel would not be feasible due to fundamental chemical differences 
between petroleum-based and coal-based fuels. A search for a 
coal-fuel base to develop a synthetic coal-derived liquid fuel was 
initiated, with three candidate fuel bases being identified. Samples 
of these candidates are currently being evaluated. Shakedown tests 
of the turbine simulator skid at the Morgantown test facility were 
initiated in March, and several areas in the test arrangements that 
needed minor modifications were uncovered. Materials screening 
tests were initiated using two test conditions established via ther- 
mochemical analysis. Two additional test conditions were 
developed in March. 14 figures, 11 tables. (DLC) 


102 Equilibrium problems in high temperature combustion. 
Spencer, F.E. Jr.; Orning, A.A.; Bienstock, D. (Bureau of Mines, 
Pittsburgh). pp 30-32 of In Coal processing technology. New York; 
American Inst. of Chemical Engineers (1974). 

AIChE Publications Dept., New York $4.00. 

Application of a multiphase chemical equilibrium program 
to problems in high temperature coal combustion, specifically to 
magnetohydrodynamic power generation, can be a useful and 
economical adjunct to engineering design work. By the use of reli- 
able and complete thermochemical data, it is possible to make 
precise and economical calculations of equilibrium composition of 
slag, unconsumed carbon, condensed seed, and gas phases of coal 
combustion processes. The species calculated can include free 
electrons and ions when electrical property prediction is necessary. 
The most recent evolution of the multiphase equilibrium calcula- 
tions is the implementation of a general multiphase program which 
can consider an arbitrary number of condensed phases, calculating 
the existence of each, and the quantities of species in each. When 
applied to the same problems considered by Feldmann et al, the 
new program is at least 300 percent faster, thanks to several 
mathematically sophisticated techniques. 


103 Criteria of incipient combustion in coal mines. Kuchta, 
J.M.; Hertzberg, M.; Cato, R.; Litton, C.D.; Burgess, D.; Van 
Dolah, R.W. (Pittsburgh Mining and Safety Research Center). pp 
127-136 of In Fifteenth international symposium on combustion. 
Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The formation of carbon monoxide (CO) and other gases by 
various American coals was investigated to determine their 
relevance to spontaneous heating and to the problem of incipient 
fire detection. Desorption experiments under constant volume 
showed that ground samples of the coals yield CO/AO, ratios that 
are essentially constant for extended exposure periods in air at 
25°C and are highest for coals from mines suspected of having a 
self-heating hazard; the latter coals also yield high CO/CO, ratios. 
These ratios vary with particle size and surface moisture content 
and correlate best with the oxygen content of the coal, although 
the correlation was not always consistent with the absolute level of 
CO production. Similar experiments in an atmosphere containing 
the "*O, isotope revealed that the O, reduction at ambient tem- 
perature is most likely due to chemisorption and the CO and CO, 
formation is attributable to decarbonylation, decarboxylation, or 
desorbed products from previous reaction of the coal in its virgin 
state. Results of flow experiments at various temperatures in- 
dicated that the CO/AO, and CO/CO, ratios are highly sensitive to 
temperature. The temperature nce of the rate of CO or 
CO, production between 50° and 150°C was Sey com- 
parable to that derived from the adiabatic self-heating rate for 
each coal; t activation energies were between 10 and 20 
kcal/mole. Be 50°C, the rate data were meager but supported 
the assumption that oxidation was not a significant factor at am- 
bient temperature. The sensitivity and reliability of combustion 
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product sensors as mine fire detectors were investigated with 
heated coal samples in flowing air. Submicron particulates ap- 
peared earlier than measurable CO emissions, suggesting that 
pyrolysis is a precursor to rapid oxidation. Data are presented to 
compare the autoignition temperature of the coal and the detec- 
tion threshold temperature as functions of particle size of the coal. 


104 NO/sub x/ emissions from fluidized-bed coal combustors. 
Pereira, F.J.; Beer, J.M.; Gibbs, B.; Hedley, A.B. (Univ. of Shef- 
field, Eng.). pp 1149- 1156 of In Fifteenth international symposium 
on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Measurements of NO emissions from two different fluidized 
bed coal combustors are reported. In a 30 x 30 cm bed the emis- 
sion was found to increase with bed temperature and excess air; 
detailed profiles of NO and species concentrations were obtained 
from within the bed and the freeboard. The NO concentrations in- 
creased along the center line of the bed (being virtually zero at the 
distributor plate). The transverse distributions of NO were unu- 
niform. NO concentrations were higher near the wall than in the 
center region of the combustor. Experiments carried out with a 
laboratory size (7.5-cm dia) fluidized bed using mixtures of argon 
and oxygen have confirmed that most of the NO results from the 
nitrogen in the coal. The relative contributions of the volatiles and 
char burning to the total NO emission were assessed by the separa- 
tion of the two stages of combustion. The char was found to con- 
tribute largely at temperatures below 800°C above which the NO 
formed from volatile combustion became the main source. Above 
this temperature the formation of thermal NO could also be de- 
tected. 


105 Zoned heat transfer model! of a large tangentially fired 
pulverized coal boiler. Lowe, A.; Wall, T.F.; Stewart, I.M. 
(Newcastle Univ., Australia). pp 1261-1270 of In Fifteenth inter- 
—— symposium on combustion. Pittsburgh; Combustion Inst. 
( ) 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

A mechanistic model of a tangentially-fired pulverized-fuel 
furnace of 900-MW thermal input is described, in which a zoned 
method of computation predicts the temperature distribution 
within the chamber and the heat absorbed by the water-tube walls. 
The cylindrical model, comprising 45 gas and 21 surface zones, ap- 
proximates the furnace, which is rectangular in cross section. The 
flow pattern within the chamber is assumed but the treatment of 
coal combustion and the complexities of radiative inter-change are 
rigorous within the limitations of the method. A series of simula- 
tions to demonstrate the effect of variation in gas flow pattern, 
boiler load, and ash content in the coal is presented. These show 
that variation in the specific surface of the ash has a dominating 
influence, whereas the effect of the flow pattern is small by com- 

ison. Measurements taken on the actual furnace provide a 
check on the validity of the model. Comparisons are generally 
good although temperatures predicted close to the furnace walls at 
burner level are consistently low. Investigations to improve the 
comparisons, and the me’ in general, are recommended. 


106 Stabilization of coal dust-air mixture by bluff bodies. 
Wolanski, P.; Wojcicki, S. (Warsaw Technical Univ.). pp 1295- 
1302 of In Fifteenth international symposium on combustion. Pitt- 
sburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
J aed Aug 1974). 

CONF-740859—. 

The p process of flame stabilization by means of bluff bodies 
has been studied theoretically and experimentally for coal dust-air 
mixtures. The experiments were carried out on a test stand that 
provided variation of the parameters and visualization of the 

. In the first stage the tests were of a preliminary character, 
their object being to reveal the essential factors influencing the sta- 
bilization of the flame and to explain its mechanism. On this basis, 
a physical model and a mathematical model of the process were 
established. The former explains the mechanism of stabilization 
and the latter enables its theoretical range to be determined. It has 
been found that the range of stable combustion is influenced 
primarily by the rate of emission of volatiles from the coal dust 
within the layer flowing past the recirculation zone. The size of the 
stabilizer, the fuel and oxidizer concentrations, and their initial 
temperatures were also found to be ———— as was already 
known from the theory of stabilization of gaseous 
mixtures. The theoretical results for the stability ranges were con- 
firmed experimentally. 


PETROLEUM 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 38, 73, 884, 903 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 8, 81, 88, 89, 91, 92, 93 


107 (BM-RI—8064) Dust suppression with water sprays 
during continuous coal mining operations. Emmerling, J.E.; Seibel, 
R.J. (Bureau of Mines, Washington, D.C. (USA)). 1975. 12p. 
NTIS. 


The Federal Bureau of Mines investigated dust suppression 
obtained with three different water-spray nozzle systems during un- 
derground continuous coal mining at the face. The nozzles were 
the ‘’regular’’ nozzles normally used by the mine, and high-effi- 
ciency and low-efficiency nozzles selected on the basis of an air- 
borne capture theory of respirable dust by spray drops. The high- 
efficiency nozzle used one-third less water than the others 
throughout the testing. Results depended on the type of cutting 
operation at the face. The sump-downshear operation appeared to 
involve a significant amount of capture of airborne respirable dust. 
The same amount of dust was measured when using the high-effi- 
ciency and regular nozzles. The dust levels when using the high-ef- 
ficiency nozzle were about 20 percent less than those measured 
when using the low-efficiency nozzle. The sump-upshear operation 
seemed to involve a predominance of other aspects of dust sup- 
pression, such as impaction of spray drops onto the face. Com- 
pared with the downshear operation, there was a significant reduc- 
tion in dust levels for a total face operation when using the regular 
nozzle were about 15 percent lower than those measured when 
using the high-efficiency nozzle. 


108 (BM-TPR—95) Passive personal sampler for nitrogen 
dioxide. Schnakenberg, G.H. Jr. (Bureau of Mines, Pittsburgh, Pa. 
(USA). Pittsburgh Mining and Safety Research Center). Apr 1976. 
13p. 

P A passive personal sampling device for NO, in air, 
developed by the New York University Medical Center, is 
described. The sampler has been successfully demonstrated in the 
field and in the laboratory. In corroborative laboratory trials the 
agreement with reference method is excellent. The overall accura- 
cy is approximately +-5 percent of reading to a precision of about 
+-1 percent. All evidence indicates that these samplers should in- 
dicate the time-weighted-average NO, concentration to the above 
accuracy and precision equally well in the field since effects of 
wind velocity and relative humidity are negligible and the effects 
of temperature are about 0.1 percent per ° F. The duration of ex- 
posure and the approximate temperature are the only data that 
need to be collected in the field. A two-step analysis procedure in 
field or service laboratory is then used to obtain the total cumu- 
lated exposure to NO, in parts per million-hours (ppM times 
hours), which can be converted to the time-weighted-average con- 
centration of NO, in ppM by dividing cumulated exposure by the 
duration of the exposure. 


REGULATIONS 


REFER ALSO TO CITATION(S) 68, 887 


PETROLEUM 
REFER ALSO TO CITATION(S) 1 


RESERVES 
REFER ALSO TO CITATION(S) 898 


109 (NP—20950) Petroieum developments in New Mexico, 

1974. Foster, R.W. (New Mexico Bureau of Mines and Mineral 

Resources, Socorro (USA)). 1974. 52p. New Mexico Bureau of 
Mines and Mineral Resources, Socorro 5. 

Tables and graphs of petroleum and natural gas reserves 

and production are presented, mostly for 1974 but wi th gra hical 

tation of trends since 1945. Also data on wells drilled in 


represen 
1974 are given (exploratory, devel t or wild-cat, oil or 4 
3 location, nkial p ) (LTR) 


success or failure, depth, initial production, etc.). 
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EXPLORATION 


110 (N—75-27563) Carbon isotopes in oil—gas geology. 
Galimov, E.M. Jun 1975. Translation of Izotopy Ugleroda v Nef- 
tegazovoy Geologii, Nedra Press, Moscow, 1973. (NASA-TT- 
F—682). 409p. NTIS $10.50. 

Analysis of variations in the natural abundances of the car- 
bon isotopes '*C and "°C in petroleum, gases, bitumens, and other 
materials is treated. A theoretical-calculation division gives data on 
the thermodynamic isotope effects of organic compounds, and 

resents a theory of biogenic isotope pel am and intramolecular 
isotope nonuniformity of bio-organic compounds. Laboratory stu- 
dies of processes simulating natural fractionation of carbon 
isotopes are emphasized; included are data on the isotopic com- 
position of individual hydrocarbons. Possible pathways of their for- 
mation were examined, and a general model of the petroleum- 
forming process is pro . Within the bounds of a specific re- 
gion, genetical types of petroleum are found, and their areal and 
profile distributions were determined. (Author) (GRA) 


111 Pore geometry in dolomites and its influence on capillary 
behaviour. Wardlaw, N.C. (Univ. of Calgary, Alberta). Prepr., Div. 
Pet. Chem., Am. Chem. Soc.; 21: No. 2, 231-242(Mar 1976). 

From Conference of the division of petroleum chemistry, in- 
corporated of the American Chemical Society; New York, New 
York, United States of America (USA) (4 Apr 1976). 

See CONF-760458—P2. 

This paper has attempted to illustrate that certain aspects of 
capillary behavior, for example the efficiency with which a non- 
wetting phase can be withdrawn from a pore system on pressure 
reduction, can be explained in terms of observable differences in 
pore geometry. In a selected group of dolomites, the volume of 
mercury retained in the sample after pressure reduction (analogous 
to residual oil saturation), varies from 90 percent to 40 percent of 
the injected mercury and this percentage increases linearly with 
porosity decrease. The relationship can be explained in terms of an 
observable decrease in throat to pore size ratio. Additionally, other 
systematic changes in pore geometry which accompany porosity 
reduction in dolomites are documented. At porosities of less than 
about 8 percent, the prevailing form of pore connections or throats 
is lamellar or sheet-like. The preservation of porosity in dolomites 
is related to a failure of crystals to grow in small spaces and 
further investigation of this problem is required. For carbonates as 
a whole, the presence of porosity should be understood in terms of 
the selective preservation of space caused by the inability of 
crystals to grow rather than the creation of space through dissolu- 
tion of mineral matter in pore waters. Additionally, mineral ductili- 
ty should be considered as a possible factor contributing to pore 
closure. 


112 USGS releases Alaskan well data. Palmer, I.F. Jr. (US 
Geological Survey, Anchorage, Alaska). Oil Gas J.; 74: No. 12, 
101-104(22 Mar 1976). 

The State of Alaska Division of Oil and Gas has made 
available for examination materials which were prepared by private 
companies from state well samples obtained from wells drilled on 
both state and federal leases from different geological provinces. 
These materials include foraminifera, palynologic and nanoplank- 
ton slides, thin sections of core chips and ditch samples, the results 
of pyrolysis-fluorescence and vitrinite reflectance studies, potassi- 
um argon age determinations, and thermal-alteration index 
(maturation) slides (TAI’s). This study deals with thermal altera- 
tion index slides from five onshore wells and one offshore well 
from the Gulf of Alaska Tertiary province. The purpose of the 
study is to determine the degree of thermal alteration or hydrocar- 
bon precursor (kerogen) maturation of potential source rocks in 
the prospective stratigraphic section offshore in the Gulf of Alaska 
in the area presently scheduled for outer continental shelf (OCS) 
leasing. 8 refs. 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 109, 161, 223, 518 


113 (BERC—0017-1) Kinetics of underground combustion. 
Progress report, September 1, 1974—June 1, 1976. Buthod, A.P.; 
Thomas, G.W. (Tulsa Univ., Okla. (USA)). Jun 1976. Contract 
E(34-1)-0017. 14p. Dep. NTIS $3.50. 

The first phase of the underground combustion study is es- 
sentially nearing completion. Under the sponsorship of ERDA a 
modern, high pressure fire flooding research facility has been in- 
stalled in our laboratory. This equipment, primarily a gift from the 
Sun Oil Company, is valued at over $100,000. Significant renova- 
tions and modification repairs have been made to make it fully 
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operational; and with the aid of Sun Oil's personnel as consultants 
a successful test run has been ae athe gy During the remaining 
three months of the contract a set of approximately 10 runs will be 
made to test the operation of the unit at different pressures 
with different oil-sand charges. Operating techniques will be per- 
fected and an operating manual prepared. During the next year we 
plan to make some modification in the equipment to allow a mov- 
ing probe to continuously sample products from a given point in 
the moving front. With this modification many tests will be per- 
formed yielding chemical reaction rate data for both the decom- 
position and burning reactions. 


114 (BERC—0029-9) North Stanley Project, Tertiary 
Recovery Project, Osage County, Oklahoma. Report of operations. 
DuBois, B.M. (Kewanee Oil Co., Shidler, Okla. (USA)). 7 Apr 
1976. 26p. Dep. NTIS $4.00. 

The status of the North Stanley polymer flooding project is 
reported. Modifications to the fresh water supply system were 
completed. The bulk polymer storage bin, the polymer mixing 
blenders, and 2,000 Ib. of Virchem D-OX oxygen scavenger were 
received. (LK) 


115 (BERC—0029-11) North Stanley Project, Tertiary 
Recovery Project. (Kewanee Oil Co., Shidler, Okla. (USA)). May 
1976. Contract E(34-1)-0029. 43p. Dep. NTIS $4.00. 

Injectivity profiles were completed on all active injectors. A 
joint meeting with Dow Chemical was held and each injection well 
was reviewed for possible channel Block treatments to improve in- 
jection profiles and/or injection rates. (LK) 


116 (BERC/TPR—76/2) North Burbank unit tertiary 
recovery pilot test. Annual report, May 1975—May 1976. 
Kleinschmidt, R.F.; Lorenz, P.B. (Energy Research and Develop- 
ment Administration, Bartlesville, Okla. (USA). Bartlesville Energy 
Research Center). Jul 1976. Contract E(34-1)-0021. 178p. Dep. 
NTIS $7.50. 

During the first year of the cooperative project jointly 
funded by Phillips Petroleum Company and the other Working In- 
terest Owners of the North Burbank Unit toget!:zr with the United 
States Energy Research and Development Administration, all wells 
have been completed, che.nicals acquired, and fresh water preflush 
injection has been completed. A report of the extensive reservoir 
studies completed on this pilot tract is presented, together with the 
laboratory data accumulated and the plans for continuing the test. 
It is anticipated that injection of the surfactant solution will be in- 
itiated about August 1, 1976. 


117 Aromatic oils by thermal polymerization of refinery 
streams. Woo, C.; Sankey, B.M. (to Exxon Research and Engineer- 
ing Co.). US Patent 3,951,780. 25 Oct 1974. vp. 

A method is claimed for producing a low V.I. aromatic oil 
of good color comprising the steps of (a) heat soaking a steam 
cracker naphtha stream, useful in gasoline blending and having an 
initial boiling point within the range from about 80° to about 
100°F and a final boiling point within the range from about 300° to 
about 400°F, at a temperature within the range from about 200° to 
about 400°F at a pressure at least equal to the autogenous pressure 
of the steam cracked naphtha so as to produce a heat soaked 
polymer having an initial boiling point in the range from about 
200° to about 400°F and a final boiling point within the range from 
about 500° to about 650°F; (b) separating the heat soaked polymer 
from steam cracked naphtha and subjecting it to a thermal 
polymerization at a temperature within the range from about 400° 
to about 700°F at a pressure at least equal to the autogenous pres- 
sure of the heat soaked polymer at the conditions of the thermal 
polymerization; (c) fractionating the thermally polymerized 
product so as to obtain at least one cut therefrom boiling within 
the range from about 650° to 950°F; and (d) hydrotreating at least 
one cut boiling within the range from about 650° to about 950°F at 
a temperature within the range from about 400° to about 700°F in 
the presence of hydrotreating catalyst and a hydrogen partial pres- 
sure within the range from about 25 to about 70 atmospheres. An 
aromatic oil is produced exhibiting a viscosity within the range 
from about 50 to about 5000 SUS at 100°F and between about 30 
and 1000 SUS at 210°F, a viscosity index between about +40 and 
about -2000, a pour point within the range from about -50° to 
+70°F, said aromatic oil containing from about 3 to about 95 wt. 
percent aromatics (by silica gel analysis) and exhibiting a color 
within the range from about 0 to about +27 (Saybolt) and a 
— gravity within the range from about 4 to about 26 API at 


118 (FE—2025-1) Preliminary field test recommendations 
and prospective crude oil fields or reservoirs for high priority field 
testing. (Gulf Universities Research Consortium, Houston, Tex. 
+a 28 Feb 1976. Contract E(49-18)-2025. 278p. Dep. NTIS 





JAN. 15, 1977 


This report is a guide to selection of those fields and 
methods that offer the greatest promise of success for the ERDA 
Enhanced Oil Recovery Field Test Program, as the guidelines to 
success are presently understood and can be assembled from the 


(LK? diverse opinions and sources of sensitive, proprietary data. 


119 Method for recovering high asphaltene content petrole- 
um using surfactants. Carlin, J.T.; Cardenas, R.L. (to Texaco Inc.). 
US Patent 3,941,192. 26 Aug 1974. vp. 

A method of recovering asphaltic petroleum from a subter- 
ranean formation is descri where an aqueous surfactant solu- 
tion is injected into the formation. The improvement of increasing 
the oil recovery efficiency is comprised of contacting the asphaltic 
petroleum prior to injecting the surfactant solution or simultane- 
ously therewith with an aqueous solution containing a solvent for 
petroleum in the asphaltic petroleum substantially greater than the 
solubility in water. 


120 Method for oil recovery. Shupe, R.D.; Maddox, J. Jr.; 
Tate, J.F. (to Texaco Inc.). US Patent 3,945,439. 20 Dec 1974. 


Method is claimed of increasing and sustaining the produc- 
tion of fluids from a subterranean fluid-bearing formation compris- 
ing injection down the well bore penetrating said formation and in- 
jecting therefrom into said formation under a pressure greater than 
the formation pressure, an aqueous solution consisting essentially 
of water and a sulfonated, ethoxylated compound having the 
general formula: R(OCH,CH,)/sub n/SO,-A* wherein R is alkaryl, 
containing from about 6 to about 18 carbon atoms in the alkyl 
portion thereof, n is a number from one to about 10 including 
fractions, and At is a monovalent cation selected from the group 
sodium, potassium, and ammonium, including mixtures. 


121 Method for stimulating well production. Tate, J.F.; Mad- 
dox, J. Jr.; Shupe, R.D. (to Texaco Inc.). US Patent 3,945,438. 20 
Dec 1974. vp. 

A method is claimed of increasing the production of fluids 
from a subterranean fluid-bearing formation having present therein 
acid-soluble components comprising injecting down the well bore 
penetrating said formation and injectir; therefrom into said forma- 
tion under a pressure greater than the formation pressure, an aque- 
ous acidic solution containing from about 0.5 to 28 percent by 
weight of a mineral acid having a compound therein in an amount 
of from about 0.005 to about 2 percent by weight, said compound 
being a water soluble sulfonated, ethoxylated compound having the 
general formula R(OCH,CH,)/sub n/SO,~A* wherein R is alkaryl, 
containing from about 6 to 18 carbon atoms in the alkyl portion 
thereof, n is a number from one to about 10, including fractions, 
and A* is a monovalent cation selected from the group sodium, 
potassium, and ammonium, including mixtures, maintaining said 
solution in contact with the formation and production equipment 
for a time sufficient for the acid component to chemically react 
with the acid-soluble components of the formation to etch 
passageways therethrough thereby increasing substantially the flow 
capacity of the said subterranean formation and whereby said sul- 
fonated, ethoxylated compound component is effective to prevent 
the formation of insoluble calcium compounds or the precipitation 
of calcium carbonate from the acid-spent solution. 


122 Oil recovery method using overbased waterflood additive 
containing sulfonates derived from alkylation reaction products. 
Kerfoot, O.C.; Clark, C.R.; Kennedy, C.D. (to Continental Oil 
Co.). US Patent 3,952,803. 8 Jan 1975. Filed date 15 Aug 1973. 


A process is claimed for recovering hydrocarbons from a 
petroliferous formation comprising injecting into the formation an 
effective amount of an aqueous mixture containing about 0.5 to 25 
wt. percent of a waterflood additive comprising (a) a base com- 
ponent; (b) a first sulfonate com nt derived from an alkylation 
reaction product produced by alkylating an aromatic hyd 
with a branched-chain alkene having about 10 to 35 carbon atoms; 
and (c) a second sulfonate <a derived from an alkylation 
reaction product produced by alkylating an aromatic hydrocarbon 
with a partially chlorinated normal alkane having about 10 to 18 
carbon atoms, said partially chlorinated alkane being prepared by 
chlorinating said alkane to about 2 to 15 wt. percent chlorine con- 
tent; wherein the base component is present in a weight ratio 
range of 3/100 to 300/100, base component to total sulfonate of 
(b) and (c), and wherein the weight ratio of the first sulfonate 
component to the second sulfonate component is in the range of 
about 9/1 to 1/9; and waterflooding the formation to recover the 
displaced hydrocarbons. 

Wu, C.H.; 


123 Sand control method 
Brown, A.; K icki, D.T. (to Texaco Inc.). US Patent 
3,951,210. 26 Feb 1975. Filed date 25 Jul 1974. vp. 


A method is claimed of treating a subterranean, asphaltic or 
bituminous petroleum containing formation, which formation con- 
tains unconsolidated sand, said formation being penetrated by at 
least one well in fluid communication with the subterranean forma- 
tion, for the purpose of forming a sand restraining permeable bar- 
rier, comprising (a) introducing asphalt precipitating solvent 
selected from the group consisting of paraffinic hydroc: s hav- 
ing from 3 to 10 carbon atoms, furfural, N-methyl-2-pyrrolidone 
and mixtures thereof; and (b) introducing a heating fluid into the 
formation to heat the formation contacted by the asphaltic 
precipitating solvent, to solidify the asphalt on the sand grains, so 
that a barrier is formed around the well bore. 


124 Intermediate fluid systems for long distance oil displace- 
ment. Ossip, P.S.; Dreher, K.D. (to Marathon Oil Co.). US Patent 
3,938,591. 7 Mar 1975. vp. 

In a process for recovery of petroleum from formations by 
drilling into said formations at least one injection well and at least 
one production well spaced a distance from said injection well, and 
injecting fluids into said injection well to displace petroleum 
toward said production well and recovering petroleum from said 
production well, the improvement comprises injecting displace- 
ment fluids comprising intermediate micellar systems which sub- 
stantially are immiscible with oil and water in the formation, said 
micellar systems having electrical conductivities in the range of 
from about 10~* to about 0.04 ohm centimeters, in an amount 
equivalent to from about | to about 25 percent of the pore volume 
of said formation. 


125 Process for displacing oil using aqueous anionic surfac- 
tant systems containing aromatic ether polysulfonates. Chiu, Y.C.; 


Hill, H.J. (to Shell Oil Co.). US Patent 3,945,437. 26 Mar 1975. 


A process is claimed in which an aqueous anionic surfactant 
system is injected into a relatively remotely located oil-containing 
permeable medium to displace oil within the medium, the improve- 
ment comprised of injecting an aqueous anionic surfactant system 
that contains a proportion of aromatic ether polysulfonate that im- 
proves the salt tolerance of the system without significantly reduc- 
ing the interfacial tension-lowering activity of the system, said aro- 
matic ether polysulfonate being a preferentially water-soluble com- 
pound that contains one ether group attached to at least one aro- 
— _— and contains from about 1.8 to 2 sulfonate groups per 
molecule. 


126 Quick latching drill pipe blowout preventer and method 
of use thereof. Coone, M.G. (to Lynes, Inc.). US Patent 3,958,642. 
2 Sep 1975. vp. 

A blowout preventer is claimed for the drill string of a sub- 
terranean well comprising (a) first and second tubular housing 
members; (b) means defining a valve within one of said tubular 
housing members; (c) means carried by one of said housing mem- 
bers for grasping a well tool joint on said drill string; (d) seal ele- 
ments carried by one of said housing members for cooperation 
with said means defining a valve to selectively contain fluid within 
said apparatus and to prevent fluid flow between the exterior of 
said well tool joint and the interior of the housing member carry- 
ing said seal elements; and (e) means for selectively removing one 
of said housing members from the other of said housing members. 
A method is also claimed of containing well and drilling fluids 
within the drill pipe of a subterranean well during a blowout of 
said well through said drill pipe. 


127 Advances in petroleum recovery. Conference held at 
New York, New York, April 4—9, 1976. Baker, E.G.; Garten, R.L.; 
Cusumano, J.A. New York; American Chemical Society (1976). 
179p. (CONF-760458—P2). 

From Conference of the division of petroleum chemistry, in- 
corporated of the American Chemical Society; New York, New 
York, United States of America (USA) (4 Apr 1976). 

Separate abstracts were prepared for seven of the papers 
presented. (LK) 


128 Chemical challenges in the quest for enhances oil 
recovery. Arnold, C.W. (Exxon Chemical Co., Houston, TX). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 21: No. 2, 225-230(Mar 
1976). 

From Conference of the division of petroleum chemistry, in- 
corporated of the American Chemical Society, New York, New 
York, United States of America (USA) (4 Apr 1976). 

See CONF-760458—P2. 

Chemists and chemical manufacturers have key roles to play 
in the development of enhanced oil recovery techniques. Of criti- 
cal concern is the major emphasis now being placed on utilization 
of aqueous solutions of special surfactants for oil displacement. 
Broad applications of such surfactant processes are contingent 
upon solutions to very difficult problems. The technical capabilities 
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of the chemist will be tested to the fullest in the development of 
viable surfactant systems for the complex underground system in 
which petroleum deposits occur. The chemical manufacturer is 
faced with the dilemma that chemical supply may well provide a 
constraint to the development of surfactant processes, yet the state 
of the art makes investments highly speculative. 


129 Single-phase and two-phase flow in capillary networks. 
Dullien, F.A.L.; Chatxis,, J. (Univ. of Waterloo, Ont.). Prepr., Div. 
Pet. Chem., Am. Chem. Soc.; 21: No. 2, 243-259(Mar 1976). 

From Conference of the division of petroleum chemistry, in- 
corporated of the American Chemical Society, New York, New 
York, United States of America (USA) (4 Apr 1976). 

See CONF-760458—P2. 

The practical significance of serial type non-uniformities in 
capillaries in porous media has been demonstrated and discussed. 
Equations have been given to account for some of the con- 
sequences of this feature of pore topology. 


130 Effect of anisotropy on dispersion during flow in porous 
media. Moranville, M.B.; Kessler, D.P.; Greenhorn, R.A. (Purdue 
Univ., West Lafayette, IN). Prepr., Div. Pet. Chem., Am. Chem. 
Soc.; 21: No. 2, 260-277(Mar 1976). 

From Conference of the division of petroleum chemistry, in- 
corporated of the American Chemical Society, New York, New 
York, United States of America (USA) (4 Apr 1976). 

See CONF-760458—P2. 

The forms for the dispersion coefficient in slabs can be fit 
reasonably well to the experimental data. There is still a need for 
more experimental work on anisotropic media, particularly for 
cases where the flow is nearly perpendicular to the axis of sym- 
metry. In such work thinner layers and larger models should be 
used so that the models would more closely approximate 
homogeneous media. 


131 Nature and role of interfacial water in porous media. 
Drost—Hansen, W. (Univ. of Miami, Coral Gables, FL). Prepr., 
Div. Pet. Chem., Am. Chem. Soc.; 21: No. 2, 278-280(Mar 1976). 

From Conference of the division of petroleum chemistry, in- 
corporated of the American Chemical Society, New York, New 
York, United States of America (USA) (4 Apr 1976). 

See CONF-769458—P2. 

Interfacial structuring and the molecular aspects of interfa- 
cial water are discussed. (LK) 


132 Polysaccharide from Xanthomonas campestris: rheology, 
solution conformation, and flow through small pores. Holzwarth, G. 
(Exxon Research and Engineering Co., Linden, NJ). Prepr., Div. 
Pet. Chem., Am. Chem. Soc.; 21: No. 2, 281-296(Mar 1976). 

From Conference of the division of petroleum chemistry, in- 
corporated of the American Chemical Society; New York, New 
York, United States of America (USA) (4 Apr 1976). 

See CONF-760458—P2. 

The polyelectrolyte nature of the polysaccharide produced 
by Xanthomonas campestris (XCPS) was studied. The effect of 
ionic strength on the titration of the carboxylate groups in polymer 
was studied. Optical rotation was used to examine the tempera- 
ture-induced conformational transition in greater detail than previ- 
ously reported. The changes in viscosity that accompany the con- 
formational transition were measured. Flow of XCPS solutions 
through pores of diameter 0.6 to 8 4 m in nucleopore filters was 
examined. Membrane partition chromatography was used to esti- 
mate crudely the molecular size of the polymer. (LK) 


133 Theory for the phase behavior of microemulsions. Rob- 
bins, M.L. (Exxon Research and Engineering Co., Linden, NJ). 
po ty Div. Pet. Chem., Am. Chem. Soc.; 21: No. 2, 297-325(Mar 
1976). 


From Conference of the division of petroleum chemistry, in- 
corporated of the American Chemical Society; New York, New 
York, United States of America (USA) (4 Apr 1976). 

See CONF-760458—P2. 

A model has been developed which quantitatively predicts 
phase behavior in micellar systems or microemulsions. This model 
treats the interface between a droplet and its contacting external 
phase as a duplex monolayer of oriented surfactant molecules. The 
—- hydrophilic heads and lipophilic chains sides of the in- 
terface are treated as independent interphases, water interacting 
with the heads and oil with the chains. Direction and degree of 
curvature are roa by a lateral stress gradient in the interface 
resulting from differences in interaction on either side of the inter- 
face. This stress gradient is expressed in terms of physically mea- 
surable quantities, surfactant molecular volume, interfacial tension 
and compressibility. Surfactant volume and compressibility are 
split into separate contributions by heads and chains. (This lays a 
quantitative physical basis for describing Hydrophilic versus Lipo- 
philic interactions in the system (HLB).) When the heads volume 
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and compressibility are larger than that of the chains, the interface 
curves convex to the water phase, the microemulsion is O/W. The 
microemulsion is W/O when the chains volume and compressibility 
is larger. Equations are developed for both oil droplets (O/W) and 
water d lets (W/O) which relate interfacial tension and surfac- 
tant h and chain volumes and compressibilities to phase 
behavior. Phase behavior is expressed in terms of water and oil up- 
take in saturated microemulsions and is described on an idealized 
ternary phase diagram. The theory correlates water and oil uptake, 
the idealized ternary diagram and Winsor’s transition in micellar 
types. Where water and oil uptake are known, interfacial tension 
can be predicted and vice versa. The theory also predicts droplet 
size and interfacial concentrations of adsorbed surfactant in terms 
of molecules/droplet. 


134 Method of obtaining pe information from an 

formation by a well. Hutchison, S.O.; An- 
derson, G.W. (to Chevron Research Co.). US Patent 3,960,014. 1 
Jun 1976. Filed date 20 Dec 1974. 12p. 

A method is claimed of using an impression element in a tu- 
bular member positioned in a well and having a flow opening 
located under liquid to obtain information on the effective connec- 
tion to permeability of the flow opening with the formation 
penetrated by the well. 7 claims, 11 drawing figures. 


135 Well flow sensing tus. Jett, M.B.; Jackson, J.W.; 
Irby, R.E. (to Dresser Industries, Inc.). US Patent 3,960,015. 1 Jun 
1976. Filed date 4 Jun 1975. 12p. 

Apparatus for sensing the flow from a pumped well and for 
generating signals indicatie of that flow includes an orifice flow 
sensing system adapted to be placed into the flowline of a pumped 
well and being operably connected to an electro-mechanical signal 
switch. 18 claims, 8 drawing figures. 


136 Method of obtaining impression information from a well. 
Hutchison, S.O. (to Chevron Research Co.). US Patent 3,960,212. 
1 Jun 1976. Filed date 8 May 1975. 12p. 

A self-contained wire line inflatable packer useful to carry 
an impression sleeve into a well for making impressions of the well 
surface is claimed. The inflatable sleeve of the wire line packer is 
automatically sequentially inflated and deflated by a valve con- 
trolled by a sequencing timer actuating means. 


137 Treatment of weighted drilling mud. Juvkam-Wold, 
H.C. (to Gulf Research and Development Co.). US Patent 
3,964,557. 22 Jun 1976. Filed date 11 Oct 1974. 6p. 

Drilling mud having a high density capable of countering 
high pressures in formations penetrated by the borehole of a well 
is prepared by delivering a drilling mud having barite suspended in 
it into a cyclone separator at a rate which causes the pressure drop 
in the liquid as it passes through the cyclone separator to exceed 
500 psi. A suspension of barite in drilling mud liquids is discharged 
as underflow from the cyclone separators. That suspension, which 
has a density in the range of 16 to 20 pounds per gallon, is either 
blended with a controlled amount of drilling mud liquids to 
produce a drilling mud of the desired density or pumped directly 
into the well to place a slug of very high density drilling mud in 
the well. 6 claims, 1 drawing figure. 


138 Method for stimulating wells completed in oil bearing 
earth formations. Jones, L.W.; Holman, G.B. (to Standard Oil 
Co.). US Patent 3,970,148. 20 Jul 1976. Filed date 29 Oct 1974. 


6p. 

A method for cleaning and stimulating an oil, gas or injec- 
tion well, in which wax, tar and/or bituminous materials are either 
already deposited or would be precipitated by the injection of an 
acidizing solution consisting of a mixture of an octanol and a lower 
alcohol with an aqueous acid solution, involves the injection of an 
aromatic solvent either before and/or after the alcohol-acidizing 
solution. To enhance the interfacial miscibility of the aromatic sol- 
vent and the alcohol-acidizing solution, a small amount of amine 
having no more than eight carbon atoms may be added to the aro- 
matic solvent. This me’ is useful in both production and injec- 
tion wells. 11 claims, 1 drawing figure. 


PROCESSING 
REFER ALSO TO CITATION(S) 387 


139 (NSF-RA-N—74-258) Survey of Texas 
refineries. Special project B, final report. (Texas Mid-Continent Oil 
and Gas Association, Dallas (USA)). 15 Oct 1974. 21p. National 
Science Foundation, Washington, DC. 

For Governor’s Energy Advisory Council of Texas. 
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Data on Texas petroleum refineries are presented as follows: 
Location, type of plant (skimming, cracking, asphalt, coking, lube 
or wax), capacity (with reasons for operation of less than capaci- 
ty), utilities purchased (gas, residue gas, liquid fuels, electricity), 
processing capacity (by ype of crudes), last month’s crude 

ipts with origin and m of transportation, proj capacity 
to 1984 with source of feed and transportation me , etc. Some 
comments and reservations are included, especially about the 
forecasts. (LTN) 


140 Process for jucing a zeolite riser cracker feed from a 
residual oil. Henke, A.M.; McKinney, J.D. (to Gulf Research and 
Development Co.). US Patent 3,936,370. 22 Aug 1973. vp. 

A process is described for demetallizing a fe residual 
petroleum oil containing asphaltenes, sulfur and metals including 
between 5 and 500 parts per million of nickel and vanadium to an 
effluent oil where the amount of nickel plus one-fifth the amount 
of vanadium is less than one part per million without a distillation 
or solvent extraction step for removal of nickel and vanadium. 


141 Method for removing vanadium, nickel, and sulfur from 
hydrocarbon oils. Ueda, S.; Nakata, Y.; Yokoyama, S.; Todo, N.; 
Yoshida, Y.; Ishii, T.; Takeya, G. (to Agency of Industrial Science 
and Jemma 9 US Patent 3,936,371. 14 Mar 1974. Priority 
date 30 Mar 1973, Japan. vp. 

A method for removing vanadium, nickel, sulfur and asphal- 
tenes from hydrocarbon oils comprises contacting the hydrocarbon 
oil with red mud having from 18—25 percent by wt. aluminum 
oxide, 15—20 percent by wt. silicon dioxide, 30 to 40 percent by 
wt. ferric oxide, 2—8 percent by wt. titanium dioxide, and 8—12 
percent by wt. of matter that is lost by ignition, at elevated tem- 
peratures and in the presence of hydrogen. 


142 Hydrocarbon conversion with a sulfided catalytic com- 
posite. Hayes, J.C. (to Universal Oil Products Co.). US Patent 
3,936,369. 30 Sep 1974. Filed date 31 May 1973. vp. 

A process is described for converting a hydrocarbon which 
comprises contacting the hydrocarbon at hydrocarbon conversion 
conditions with a catalytic composite, comprising a porous carrier 
material containing, on an elemental basis, about 0.01 to about 2 
wt. percent platinum or palladium, about 0.01 to about 2 wt. per- 
cent iridium, about 0.01 to about 5 wt. percent germanium, and 
about 0.1 to about 3.5 wt. percent halogen, where the platinum or 
palladium, iridium, and germanium are uniformly dispersed 
throughout the porous carrier material. Substantially all of the 
platinum or palladium and iridium is present in the corresponding 
elemental metallic states and substantially all of the germanium is 
present in an oxidation state above that of the elemental metal. 
The improvement comprises sulfiding the catalytic composite, 
prior to contact with the hydrocarbon, by treating the composite 
with a sulfiding gas at conditions selected to incorporate about 
0.05 to about 0.5 wt. percent sulfur. 


143 Multiple bubble-co.iecting annular plates in a fluidized 
hydrodesulfurization of heavy oil. Kubo, J.; Yamamoto, G.; Saku- 
ma, H. (to Nippon Oil Co., Ltd.). US Patent 3,957,626. 11 Nov 
1974. Priority date 13 Nov 1973, Japan. vp. 

A process is claimed for the prevention of catalyst efflux in 
the hydrodesulfurization of a heavy petroleum hydrocarbon oil in a 
hydrodesulfurizing reactor composed of a cylindrical pressure ves- 
sel accommodating therein a coaxially positioned cylindrical inner 
pipe. 

144 Combination process for solvent 
lytic upgrading of heavy Owen, H.; Venuto, P.B. 
(to Mobil Oil Corp.). US Patent 3,951,781. 20 Nov 1974. vp. 

A method is claimed for upgrading residual hydrocarbons 
comprising asphaltenes which comprises solvent extracting a 
residual hydrocarbon with a mixture of C, to C, olefins under con- 
ditions to remove asphaltic material from a lower boiling hydrocar- 
bon phase comprising said C, to C, olefins, separating a portion of 
the solvent olefins from the lower boiling phase for recycle to said 
solvent extraction step, combining the lower boiling hydrocarbon 
phase of reduced solvent olefins with additional molecular 
weight carbon-hydrogen t contributing material and 
passing the mixture thus formed in contact with a fluid zeolite 
cracking catalyst in a riser conversion cracking zone, and - 
ing the product of the cracking operation to recover a mixture 
comprising C, to C, olefins and passing a portion of the olefins 
thus recovered to said solvent extraction step. 


145 Process for purifying gases containing H,S. Tanimura, 
W. US Patent 3,953,586. 27 Apr 1976. Priority date 15 Dec 1972, 
Japan. 6p. 

A process is claimed for purifying gases containing H,S and 
preparing, at the same time, elementary sulfur which comprises 
dissolving H,S from gases containing H,S or H,S and a small 


and cata- 
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amount of SO, in an organic solvent, reacting said solvent havi 
H,S dissolved therein with an organic solvent having SO, dissolved 
therein under conditions to produce a precipitate of elemental sul- 
fur in the ic solvent which also contains unreacted H,S; 
separating the from the solvent and converting the H,S to SO, 

oxidation and allowing a part of the recovered solvent to absorb 
which is returned to the process. 


146 Hydrocarbon desulfurization utilizing a non-catalytic 
hydrogen donor step and an oxidation step. Yoo, J.S.; Voss, A.P. 
(to Atlantic Richfield Co.). US Patent 3,970,545. 20 Jul 1976. 
Filed date 19 Mar 1975. 14p. 

A process is claimed for reducing the sulfur content of 
hydrocarbon material by contacting the sulfwr-containing hydrocar- 
bon material with at least one hydrocarbon hydrogen donor com- 
ponent capable of transferring hydrogen under conditions such 
that hydrogen transfer from said component to the sulfur-contain- 
ing hydrocarbon material occurs to form hydrogen sulfide, oxidiz- 
ing at least a portion of the remaining sulfur impurities contained 
in the hydrocarbon material and recovering a hydrocarbon materi- 
al of reduced sulfur content. 16 claims, no drawings. 


147 Combustion regeneration of hydrocarbon conversion 

catalyst with recycle of high temperature regenerated catalyst. Shin- 
nar, R.; Snyder, P.W. Jr.; Weekman, V.W. Jr. (to Mobil Oil 
oa US Patent 3,970,587. 20 Jul 1976. Filed date 18 Jul 1973. 
p- 


A fluid catalytic cracking catalyst regeneration system is 
described where regeneration of a crystalline zeolite hydrccarbon 
conversion catalyst is :.;ccomplished at an elevated temperature in 
the presence of regenerated catalysts mixed therewith in the upper 
portion of a bed of regenerated catalyst with the mix ratio con- 
trolled as a function of the amount of primary regeneration gas in- 
troduced to a lower portion of the bed of regenerated catalyst. 6 
claims, 1 drawing figure. 


PRODUCTS AND BY-PRODUCTS 


148 (NSF-RA-N—74-259) Petrochemicals in Texas, 1972. 

project C, final report. Murchison, J.S.; Sheely, W.B.; 
Manning, T.J.; Dosher, J.R. (Pace Co. Consultants and Engineers, 
Inc., Houston, Tex. (USA)). 30 Jan 1974. 85p. National Science 
Foundation, Washington, DC. 

For Governor's Energy Advisory Council of Texas and Sub- 
committee of the Petrochemical Energy Group. 

The United States petrochemical industry is, currently, 
highly concentrated in Texas. The primary motive force for this 
concentration has been the ample availability, of indigenous natu- 
ral resources—natural gas and crude oil—for the support of a large 
energy products (gasoline, natural gas, etc.) processing industry. In 
return, the energy products industry has through refineries and gas 
processing plants, provided sufficient quantities of feed- 
stocks—ethane, propane, butane, heavy liquids, natural gas—to 
allow the development of a large and viable petrochemical industry 
in the state. In 1972 there were, approximately, seventy-five com- 
panies involved in the production of petrochemicals and first stage 
derivatives at one hundred and eight locations within Texas. Essen- 
tially all feedstocks were obtained from refinery and natural gas 
sources within the state. Some petrochemical feedstocks are ob- 
tained from outside Texas. The majority of these, however, are 
secured from neighboring states (Louisiana, New Mexico, etc.) 
with only a small percentage imported from foreign sources. 


149 Production of lubricating oils. McIntosh, H.A. (to Tex- 
aco Inc.). US Patent 3,970,543. 20 Jul 1976. Filed date 2 Oct 
1974. 6p. 

Lubricating oils are prepared by a sequence of steps com- 
prising hydrorefining, fractionation and blending. 8 claims, no 
drawings. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 154, 897 


150 Metric conversion for gasoline dispensing systems. 
Evans, A.C. (Veeder-Root Co., Hartford, CT). Natl. Bur. Stand. 
(U.S.), Spec. Publ.; No. 407, 97-107(Jun 1975). 

Conversion problems are presented in graphical form. 


151 Why temperature correction. Mattimoe, G.E. Nazl. Bur. 
Stand. (U.S.), Spec. Publ.; No. 407, 166-181(Jun 1975). 

Calibration adjustments are discussed and presented in 
graphical form. 
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152 Temperature correction of petroleum products at retail. 
Harris, H.E. (Exxon Co., Houston, TX). Natl. Bur. Stand. (U.S.), 
Spec. Publ.; No. 407, 181-198(Jun 1975). 

Calculations for various areas and climates are presented in 
graphical and tabular form. 


153 Report of the Committee on Specifications and 
Tolerances. Brink, T.R. Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 
407, 228-242(Jun 1975). 

Codes and amendments are reported for various devices. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 1568 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 1502, 1554 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 881, 887, 895, 896 


154 Petroleum industry. Bailey, K.E. (Williams Pipe Line 
Co., Tulsa, OK). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 407, 93- 
96(Jun 1975). 

Industry's viewpoint and activities are presented. 


PROPERTIES 
REFER ALSO TO CITATION(S) 112, 1121 


155 (BERC/RI—76/8) Characteristics of world’s crude oils 
and results of API Research Project 60. Thompson, C.J.; Ward, 
C.C.; Ball, J.S. (Energy Research and Development Administra- 
tion, Bartlesville, Okla. (USA). Bartlesville Energy Research 
Center). Jul 1976. 32p. Dep. NTIS $4.00. 

Crude oil properties, characteristics, and compositional data 
are of interest and value to producers, refiners, marketers, and 
major consumers of petroleum, including governmental agencies. 
This report provides information about the Energy Research and 
Development Administration (ERDA) method (originally 
developed by the Bureau of Mines) for routine crude oil analysis 
and its application to representative crudes from major oilfields 
throughout the world. The report presents compositional data on 
Ponca City, Okla., crude oil—an oil studied extensively by Amer- 
ican Petroleum Institute (API) Research Project 6—and a summa- 
ty of the present knowledge of sulfur-, nitrogen-, oxygen-, and 
metal-containing materials in petroleum. Also discussed are some 
of the results of API RP 60 on the development of a separation 
and characterization scheme and the application of such a scheme 
to a high-boiling distillate of crude oil from the Swan Hills (South 
Field), Alberta, Canada, oilfield. The compositional data and 
analytical techniques generated by this research will be of value in 
improving refining practices and identifying oil spills and in 
geochemical studies and pollution-control efforts. 


COMBUSTION 


156 Studies on the structure of a spray combustion flame. 
Onuma, Y.; Ogasawara, M. (Osaka Univ.). pp 453-465 of In Fif- 
teenth international symposium on combustion. Pittsburgh; Com- 
bustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

To clarify the flame structure of a spray burner, the follow- 
ing experiments and analysis were carried out. (1) Droplet and 
temperature distributions, flow velocity, and gas composition were 
measured in the flame of an air-atomizing burner. It was found 
that the region where the droplets exist is limited to a small area 
above the burner nozzle. From the correlation between the above 
various distributions, it was concluded that most of the droplets in 
the flame do not burn individually, but that fuel vapor from the 
droplets concentrates and burns like a gas diffusion flame. (2) 
Various measurements were then made on a spray combustion 
flame and a turbulent gas diffusion flame under the same condi- 
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tions. Comparing the two sets of data, it was found that the flames 
are similar in structure. (3) Assuming that the droplets evaporate 
in the flame, their behavior was analyzed by making use of the 
knowledge which has been obtained for a single droplet. The cal- 
culated results were in fairly close agreement with the experimen- 
tal results. The above facts suggest the possibility that the spray 
combustion flame could be treated theoretically by applying the in- 
formation for a single droplet and for a turbulent gas diffusion 
flame. 


NATURAL GAS 
REFER ALSO TO CITATION(S) 1, 180, 1121 


RESERVES 


REFER ALSO TO CITATION(S) 109 


EXPLORATION 


REFER ALSO TO CITATION(S) 110 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 58, 109 


157 Deep onshore drilling prospects for the lower 48 states. 
Hefner, R.A. HI. Am. Gas Assoc., Oper. Sect., Proc.; TS8- 
T60( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

The Oklahoma Experience with natural gas is evaluated re- 
garding present and future reserves. 


158 Trans-Alaska gas project. Lister, J.P. (El Paso LNG 
Co., TX). Am. Gas Assoc., Oper. Sect., Proc.; T114-T116(1975). 
From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 
Detailed descriptions and estimated cost calculations are 
presented. 


159 Construction of offshore platforms and pipelines in deep 
water and adverse environmental conditions. Gordon, H.W. (Brown 
and Root Inc., Houston, TX). Am. Gas Assoc., Oper. Sect., Proc.; 
T143-T145(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Equipment, devices, joining, foundations, and installations 
are evaluated. 


160 Additional considerations for offshore measurement. 
Rau, R.J. (Transcont Gas Pipe Line Corp., Houston, TX). Am. Gas 
Assoc., Oper. Sect., Proc.; T187-T188( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Procedures are presented in tabular form. 


161 New casing inspection log. Cuthbert, J.F.; Johnson, 
W.M. Jr. (Schlumberger Well Service, TX). Am. Gas Assoc., Oper. 
Sect., Proc.; T209-T217(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

The new Pipe Analysis Log employs separate tests of the 
total casing wall and of the inner surface. Together, these two 
measurements permit detection, with a high degree of resolution, 
of small defects and corroded areas in the pipe, and also provide 
the ability to discriminate between defects on the inner and outer 
walls of a single string of casing. Example logs of the new casing- 
inspection tool, selected from an extetisive test program and nine 
months of commercial application, are presented. Comparisons are 
made of the results from the new tool with defects observed in the 
~~ when out of the well. Data are shown graphically and tabu- 

ly. 
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PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 148 


Effects of oxygen and other trace elements on liquefac- 
operation. Schmid, W.E.; Linde, W. Am. Gas Assoc., 
Oper. Sect., Proc.; T86-T87( 1975). 
From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 
Water vapor, carbon monoxide, mercury pentane, hexane, 
methanol, refrigerants, glycol and amines, and other potentially 
detrimental mixtures are discussed and tabulated. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 204, 206 


163 Upgrading LNG plant safety. Brock, N.H. Jr.; Howard, 
R.M. Am. Gas Assoc., Oper. Sect., Proc.; T83-T85( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Evaluation of operating and design methods and of equip- 
ment is presented. 


164 Considerations relating to fire protection requirements 
for LNG plants. Wesson, H.R. Am. Gas Assoc., Oper. Sect., Proc.; 
T121-T136( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). : 

Recommendations on the type of potential fire, vapor 
dispersion, and safety hazards that should be considered in the ini- 
tial design phases of LNG facilities are presented and discussed. 
Bibliographies of applicable technical publications relating to each 
type of potential hazard are presented in a sectionalized format. 
Recc dations on the design parameters for LNG spill vapor 
dispersion control, LNG spill fire control, radiation exposure con- 
trol, and LNG facility fire extinguishing systems are presented and 
discussed in tabular and equation form. 





MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 157, 177, 202, 899 


165 (NP—21130) Main line natural gas sales to industrial 
users: 1974. (Bureau of Mines, Washington, D.C. (USA)). 2 Mar 
1976. 79p. Bureau of Mines, Pittsburgh, PA. 

In 1974 main line natural gas sales (those made from points 
along transmission lines not within gasfields or production areas) 
were 2.9 percent less than in 1973, according to the Bureau of 
Mines, United States Department of the Interior. Sales in this 
category represented approximately 16.2 percent of the total natu- 
ral gas delivered to industrial consumers in 1974. These data were 
compiled from annual reports, filed with the Federal Power Com- 
mission, of main line natural sales to industrial users by in- 
terstate natural gas companies. Main line sales were made in 35 
states during 1974. Texas accounted for 13 percent of the total 
volume of these sales followed by Kansas with 12 percent, and Ar- 
kansas and Louisiana each with 10 percent. The only State which 
registered a sizeable increase in sales was Texas where 170 billion 
cubic feet were sold in 1974 as compared with 131 billion cubic 
feet in 1973. The electric, gas and sanitary services group was the 
largest consumer of main line sales, accounting for 31 percent in 
1974. Chemical and allied products accounted for 15 percent fol- 
lowed by primary metal industries with 12 percent. The petroleum 
refining and related industries group, and stone, clay, glass and 
concrete products group each accounted for 9 percent. During 
1974 a total of 32 interstate pipeline companies engaged in main 
line sales. Of these sales 57 percent were firm contract sales. 
(Summary) 


166 oe loads for individual consumers in a retail gas 
distribution system. Ferber, E.P. Am. Gas Assoc., Oper. Sect., Proc.; 
D133-D136( 1975). 


From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Havbour, FL, USA (5 
May 1975 and 19 May 1975). 

A new computerized method has been developed which cal- 
culates load estimating factors for nearly all residential and com- 
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mercial consumers. This includes consumers whose meters could 
not be read during most billing periods. Diagrams and equations il- 
lustrate method. 


167 Evaluating vendors: bid vs real price. Strider, 
W.P. Am. Gas Assoc., Oper. Sect., Proc.; D142-D145(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

A Supplier Evaluation Program is presented in tabular form. 


168 Capital requirements for the natural gas industry. Hill, 
K.E. Am. Gas Assoc., Oper. Sect., Proc.; D159-D162(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

A tabulated survey of energy balances and estimated expen- 
ditures in unregulated and regulated conditions is presented. 


169 New concept in materials distribution. Meyers, E.J. Am. 
Gas Assoc., Oper. Sect., Proc.; D163-D164( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

A cost saving system resulting in improved control is 
described. Consolidation of material supply points is emphasized, 
and cost analysis is tabulated. 


170 Material handling methods and innovations. Hawkins, 
J.H. (Memphis Light, Gas, and Water Div., TN). Am. Gas Assoc., 
Oper. Sect., Proc.; D165-D166( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Ideas and procedures are presented by area and function 
within the areas. 


171 Lag from Indonesia: prospects and ms. Todd, 
R.W. Am. Gas Assoc., Oper. Sect., Proc.; T110-T113(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Facilities, transfer of title, shipping, penalties, government 
approvals, and currency adjustment are discussed. 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 210 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


REFER ALSO TO CITATION(S) 138 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 158, 164, 171, 207, 215, 881, 
887, 896, 938, 939 


172 Operation confidence. Gauthier, C.J. Am. Gas Assoc., 
Oper. Sect., Proc.; D1-D2(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Economic, financial, and pricing policy of the industry is 


analyzed. 


173 Gas supply and curtailment policy from a regulator's 
mt of view. Wickberg, R.H. Am. Gas Assoc., Oper. Sect., Proc.; 
D3-D4( 1975). 
From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 
Legislative aspects of the industry are reviewed. 


174 Update: DOT, OSHA, ANSI, and FMVSS. Gallup, C. 
Am. Gas Assoc., Oper. Sect., Proc.; DS-D6( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, Florida, 
USA (5 May 1975 and 19 May 1975). 

Government regulatory agencies’ activities are reviewed, 
and standards are explained. 
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175 1515, 1600, and Capitol Hill. Hart, F.D. (American Gas 
Association, Arlington, VA). Am. Gas Assoc., Oper. Sect., Proc.; 
T1-T3(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Cost of gas as boiler fuel and effects of government regula- 
tions are discussed. 


176 Can the private gas utility survive. Roseman, H.G. 
(National Economical Research Association Inc., Washington, 
DC). Am. Gas Assoc., Oper. Sect., Proc.; T4-T7(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Pros and cons of government take-over are discussed. 


177 SNG supply and demand. Hardy, E.F. (American Gas 
Association, Arlington, VA). Am. Gas Assoc., Oper. Sect., Proc.; 
T161-T163(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

The overall U.S. gas supply situation within which SNG fits 
as one part is reviewed. An abbreviated history and analyses of 
specific weaknesses in the federal government's evaluation of SNG 
projects are presented in graphical and tabular form. 


178 Role of natural gas in energy conservation. Barbeau, G. 
Ingenieur ( Montreal); 61: No. 310, 23-25(1975). (In French). 

It is noted that the Canadian gas industry already foresees 
certain difficulties in satisfying both Canadian internal demand for 
natural gas and export demand. In view of this, the Canadian 
government has proposed a four-phase program of energy conser- 
vation which includes a restructuring of rates designed to reduce 
energy consumption by imposing higher rates on large consumers. 
The author recommends that the new rate structure be applied 
gradually to minimize certain problems that could arise during the 
transition period. 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 158, 159, 160, 164, 171, 905 


179 (KFK-PDV—66) Computer program GANESI: descrip- 
tion of a computer program for the simulation of unsteady flows in 
gas distribution networks. Weimann, A.; Wanka, K. (Gesellschaft 
fuer Kernforschung m.b.H., Karlsruhe (Germany, F.R.)). Jan 1976. 
30p. (In German). Dep. NTIS (US Sales Only) $4.00. 

Models for the simulation of the dynamics of gas distribu- 
tion networks play an important role for design and control of 
these processes. The computer program GANESI for the simula- 
tion of unsteady flows in gas distribution networks is described. 
Network modelling, applications and handling of the program are 
discussed. The validity and efficiency of the program are demon- 
strated by calculated network examples. 


180 Gas quality control and analysis. Jones, H.G. Am. Gas 
Assoc., Oper. Sect., Proc.; D37-D41(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Relationship between gas quality control and the mitigation 
of internal corrosion in gas pipeline systems is discussed. Gas 
quality in terms of acceptable standards for internal corrosion con- 
trol and guidelines for enforcement and methods of analysis of the 
various components which contribute to the corrosiveness of gase- 
- mixtures are analyzed and presented in tabular and graphical 

‘orm. 


181 Gas pipeline leak location and measurement. Graf, F.L. 
(Philadelphia Electric Co.). Am. Gas Assoc., Oper. Sect., Proc.; 
D42-D44( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Use of deep probes in air and vacuum testing to reduce 
repair expenses is discussed. 


182 Insulating requirements to protect existing coated dis- 
tribution system. McAmis, J.W. Am. Gas Assoc., Oper. Sect., Proc.; 
D46-D47(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Anti-corrosion measures and procedures are described. 
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183 Protecting bare steel: choosing the proper criterion. 
Sharp, J.W. Am. Gas Assoc., Oper. Sect., Proc.; D48-D49( 1975). 
From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 
Testing mothods are described and explained. 


184 New methods and developments for corrosion control. 
Haught, J.W. Am. Gas Assoc., Oper. Sect., Proc.; DS3-D54( 1975). 
From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 
Various devices for protection are described, based on fac- 
tory specifications. 


185 Leak survey quality index. Fisher, R.M. Am. Gas Assoc., 
Oper. Sect., Proc.; D72-D74( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Control system and practice are discussed and presented in 
graphical form. 


186 Use of customer odor complaints in determining adequa- 
cy of odorization. Dickson, L.L. Am. Gas Assoc., Oper. Sect., Proc.; 

D78- D79(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Odorant effectiveness monitoring using a computer program 
is explained, and report forms are shown. 


187 User evaluation of distribution system components. 
Needham, D. Am. Gas Assoc., Oper. Sect., Proc.; D108- 
D117(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Results of a thorough testing program of British Gas Corp. 
are presented in graphical and tabular form. 


188 Application of noise abatement techniques. Schwab, R. 
(Fisher Controls Co., Marshalltown, IA). Am. Gas Assoc., Oper. 
Sect., Proc.; D120-D124(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Practical examples are given together with graphical and 
tabular representation. 


189 Gas flow formulas: strengths, weaknesses, and practical 
applications. Hyman, S.I.; Stoner, M.A.; Karnitz, M.A. (Brooklyn 
Union Gas Co.). Am. Gas Assoc., Oper. Sect., Proc.; D125- 
D132(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

A unified approach is presented in graphical, tubular, and 
equation form, and expressed in SI units. 


190 Sonic nozzles in distribution . Schroyer, H.R. 
Am. Gas Assoc., Oper. Sect., Proc.; D137-D141(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Calibration procedures are explained in graphical, tabular, 
and equation form. 


191 Performance: plastic vs steel piping. Petro, P.P. Am. Gas 
Assoc., Oper. Sect., Proc.; D167-D170( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

A comparative tabulated survey is presented. 


192 Static electricity and lightning effects on plastic pipe 
Davis, G.W. Am. Gas Assoc., Oper. Sect., Proc.; D175-D177( 1975). 
From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 
Results of laboratory and research studies are reported, and 
prevention measures are recommended. 


193 Determination of stresses and structural performance in 
polyethylene gas pipe and socket fittings due to internal pressure 

and external soil loads. Allman, W.B. Am. Gas Assoc., Oper. Sect., 
pp D178-D195( 1975). 
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From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Techniques and experimental work as it applies to 
polyethylene pipe and socket fittings and procedures which pro- 
vide a basis for polyethylene distribution system design are 
discussed and presented in graphical, tabular, and equation form. 


194 Controlling a 25,000 h.p. gas compressor station with a 
mini-computer. Montgomery, P.R. (Transcontinental Gas Pipe Line 
Corp., Houston, TX). Am. Gas Assoc., Oper. Sect., Proc.; T11- 
T15(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Relay-logic supervisory system is described and presented in 
graphical forces. 


195 Fully automated gas storage field. Byrne 
Am. Gas Assoc., Oper. Sect., Proc.; T16-T21( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

The system startup, production, and shutdown operations 
are fully automated using a real time process digital computer at 
each station. A well test program is also implemented to monitor 
the condition of each well. The design and construction of these 
stations are based on the concepts of full automation and cen- 
tralization with emphasis on system reliability and safety. 


196 Exhaust emissions from piston and gas turbine engines 
used in natural gas transmission. Springer, K.J.; Dietzmann, H.E. 
(Southwest Research Inst., San Antonio, TX). Am. Gas Assoc., 
Oper. Sect., Proc.; T26-T32( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Procedural development and baseline emission rates are 
~~ and test results are presented in a tabular and graphical 
‘orm. 


, Se La, T.A. 


197 Possible efficiency improvements related to integral 


angle compressors. Helmich, M.J.; Hartwick, W.F. (Cooper-Bes- 


semer Co., Mt. Vernon, OH). Am. Gas Assoc., Oper. Sect., Proc.; 
T38-T47( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Analysis of scavenging, ignition timing, cooling, valve 
modification, recyclindering, and other improvements is presented 
in graphical, tabular, and equation form. 


198 Training technicians for automated stations. Mathias, 
R.J. Am. Gas Assoc., Oper. Sect., Proc.; T48-T50( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Detailed program-building instructions are presented. 


199 Monte carlo simulation in the design of a pipeline 
system. Pasteris, R.F.; Wilborn, J.L. (National Gas Pipeline Co. of 
America, Chicago). Am. Gas Assoc., Oper. Sect., Proc.; T51- 
T53( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Model based on probability theory that can adequately pre- 
dict the behavior of a pipeline system is presented. This model was 
tested on an existing pipeline transmission system of approximately 
900 miles to determine its adequacy. The effects of an expansion 
of this system to its throughput capacity is also demonstrated. Data 
are shown in tabular and equation form. 


200 Calculating optimum pipeline operations. Zimmer, H.I. 
(El Paso National Gas Co., TX). Am. Gas Assoc., Oper. Sect., 
Proc.; T54-T57(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

The objective of the optimization is to find the operation of 
an unloaded pipeline system which minimizes the fuel consumed in 
transporting the given supply to market. It is stated in terms of sta- 
tion set point pressures and the associated pipeline pressures. The 
calculation specifies the operation of each compressor unit giving 
data such as required horsepower, fuel consumption, compressor 
, song efficiency, and pocket settings. Data are shown in graphical 
orm. 
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201 Computer error simulation as an aid to understanding 
orifice meter measurement. Schmaedeke, W.; Hermanson, J. Am. 
Gas Assoc., Oper. Sect., Proc.; T70-T71(1975). 

From Conference of the American Gas Association, Ta- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Error theory, flow error equation, and measurement 
procedures are discussed. 


202 Dekatherm calculation the solution to the measurement 
problems associated with substitute Yost, K.C. Am. Gas 
Assoc., Oper. Sect., Proc.; T72-T75( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Heat unit is suggested as uniform basis for equitable energy 
distribution. Calculations are shown in graphical, tabular, and 
equation form. 


203 Gas dispatch minicomputer nine years after. Myers, 
C.H.; Witwer, W.E. Sr. Am. Gas Assoc., Oper. Sect., Proc.; T76- 
T82(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Telecomputer System reproducing accurately and currently 
the suppliers’ field measurement is described and presented in 
graphical form. 


204 Experiences of receiving and unloading LNG from an 
LNG barge. Peter, H. (Brooklyn Union Gas Co.). Am. Gas Assoc., 
Oper. Sect., Proc.; T88-T95( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Design of unloading system, vapor handling, and procedures 
are described in view of the hazards involved. Diagrams, curves, 
and plates illustrate description. 


205 Geysering effects in LNG lines. Lewis, J.P.; Smith, K.A. 
(Transco Energy Co., Houston, TX). Am. Gas Assoc., Oper. Sect., 
Proc.; T96-T103( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Anticipation of unexpected transients in pipes and use of 
beneficial operating effects of phenomenon are discussed and 
presented in graphical and equation form. 


206 LNG tank purging, entry, and inspection. Devanna, L.; 
Doulames, G. (Lowell Gas Co., MA). Am. Gas Assoc., Oper. Sect., 
Proc.; T104-T109( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Operation performed by maintaining a nitrogen atmosphere 
is discussed and presented in graphical and equation form. 


207 Status of international standards for LNG water trans- 
: the IMCO code for liquefied gas tankers. Lakey, R.J. 

(US Coast Guard, Washington, DC). Am. Gas Assoc., Oper. Sect., 
Proc.; T117-T120(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Chapter by chapter explanation and tabulated survey are 
presented. 


208 Choosing a welding process for LNG piping and vessels. 
Crichton, A.B.; Post, H.J.; Sosnin, H.A. (Philadelphia Gas Works). 
Am. Gas Assoc., Oper. Sect., Proc.; T137-T142(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Various processes are evaluated and presented in graphical 
and diagrammatical form. 


209 Condensate formation in natural gas pipelines. Katz, 
D.L.; Bergman, D.F. (Univ. of Michigan, Ann Arbor). Am. Gas 
Assoc., Oper. Sect., Proc.; T146-T156( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Presence of small but significant amounts of hydrocarbons 
Cio or heavier is discussed and methods of obtaining extended gas 
analyses to include these heavier hydrocarbons have been devised 
which permit the use of phase behavior calculations for predicting 
condensation conditions. These extended analyses also permit 
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design calculations for absorption plants which will predict the gas 
compositions found in pipeline systems. Data are shown in graphi- 
cal and tabular form. 


210 Polar gas project: progress report. Hindle, W. Am. Gas 
Assoc., Oper. Sect., Proc.; T157-T160( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Feasibility aspects are discussed. 


211 Digital computers for gas measuring systems. Jacobs, 
T.E. Am. Gas Assoc., Oper. Sect., Proc.; T189-T191(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Data Acquisition and Control System (DAC) is presented in 
diagrammatical form. 


212 Effect and control of pulsation in gas measurement. 
Less, G.G. (Natural Gas Pipeline Co. of America, Chicago). Am. 
Gas Assoc., Oper. Sect., Proc.; T197-T202(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Error eliminating methods are explained and presented in 
graphical and equation form. 


213 Current NIOSH activities in the development of criteria 
documents. Nifong, G.D. Am. Gas Assoc., Oper. Sect., Proc.; T203- 
T204( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Administrative aspects of safety measures are discussed. 


214 Effect and control of corrosion in gas storage wells and 
lines. Bush, H.E.; Beasley, A.E. Am. Gas Assoc., Oper. Sect., Proc.; 
T205-T208( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Causes, monitoring, and corrosion rate criteria are discussed 
and presented on graphical, tabular, and equation form. 


215 Energy conservation through underground gas storage. 
Sherwood, J.P. Am. Gas Assoc., Oper. Sect., Proc.; T218- 
T221(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Techniques and rates are discussed and tabulated. 


216 Possibilities for increased underground gas storage along 
the Atlantic seaboard. Winar, R.M. Am. Gas Assoc., Oper. Sect., 
Proc.; T222-T226( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

New concepts are discussed and presented graphically. 


217 Use of storage field automation by the reservoir en- 
gineer. Clark, W.H. Am. Gas Assoc., Oper. Sect., Proc.; T230- 
T234( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

The installation of automation in ten underground gas 
storage fields and on some 900 to 1,000 wells is surveyed and 
presented in graphical form. 


PROPERTIES 
REFER ALSO TO CITATION(S) 205, 209 


218 Volume of flammable mixture from the at- 
mospheric dispersion of a leak or spill. Burgess, D.; Murphy, J.N.,; 
Zabetakis, M.G.; Perlee, H.E. (Pittsburgh Mining and Safety 
Research Center). pp 289-303 of In Fifteenth international sym- 
posium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The investigators of an unconfined gas explosion typically 
derive some measure of the air blast, leading to the assignment of 
a '’TNT equivalent.’ This number is invariably small, ranging from 
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0 «o 10 percent of the yield that one would have predicted from 
the heat of combustion of the fuel. The probable reason for this 
low value, as this paper seeks to show, is that only a small fraction 
of an atmospherically dispersed gas mixture can be within a 
flammable range of concentrations. This paper draws on measure- 
ments of the atmospheric dispersion of natural gas to test the ap- 
plicability of the bivariant Gaussian distribution equation with stan- 
dard deviation, sigma/sub y/ and sigma/sub z/, derived from the air 
pollution literature. Three observations are discussed in relation to 
the dispersion of flammable gases: (1} The concentrations of in- 
terest (flammable limits) are much higher than most critical pollu- 
tant concentrations; (2) concentration peaks may well be an order- 
of-magnitude higher than time-averaged concentrations, which are 
derived from a statistical treatment; (3) most flammable vapors are 
heavier than air and form ground-hugging layers that extend the 
distances of ignition hazard. Calculations are presented of the 
volumes of vapor-air mixture within surfaces of equal concentra- 
tion. From these figures, it is evident that most of the flammable 
vapor is quickly dispersed to concentrations below the lower limit 
of flammability. 


COMBUSTION 
REFER ALSO TO CITATION(S) 978, 1246 


219 AGA research related to appliance utilization. Belles, 
F.E.; Susey, P.E. Am. Gas Assoc., Oper. Sect., Proc.; D63- 
D66( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Various devices are described and shown in diagrammatical 
form. 


220 Measurements of three velocity components in a model 
furnace with and without combustion. Baker, R.J. (Imperial Coll. of 
Science and Tech., London); Hutchinson, P.; Khalil, E.E.; 
Whitelaw, J.H. pp 553-559 of In Fifteenth international symposium 
on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Measured values of three components of mean velocity and 
the corresponding normal stresses are reported in tive flow within 
an enclosure which is representative of a small-scale furnace with 
an axi-symmetric, swirling flow configuration. The measurements 
were obtained in isothermal air flow and in a combusting mixture 
of air and natural gas, exit swirl numbers of zero and 0.52 were in- 
vestigated for both the isothermal and combusting cases. A laser 
anemometer was used to obtain the measurements and comprised 
an argon-ion laser, a rotating diffraction grating as beam splitter 
and frequency shifter, transmission and collection optical com- 
ponents, a photomultiplier, and a filter-bank signal processer. The 
grating provided a frequency shift of +- 0.54 MHz and allowed 
measurements in regions of high turbulence intensity and negative 
mean velocity. The filter bank consisted of 50 filters spanning the 
range from 0.6 to 6 MHz which, with the frequency shift indicated 
above and the optical arrangement employed, corresponded to a 
measurable velocity range of -2 m/sec to 23 m/sec. Measured 
values of mean axial velocity and the corresponding normal stress 
are presented for the four flow conditions of zero and finite swirl, 
with and without combustion. The turbulent-kinetic energy is 
presented for the isothermal cases and the regions of near-isotropic 
turbulence identified, only the axial and tangential normal stresses 
were measured for the combusting cases. The measurements were 
designed to be used for the evaluation of turbulent-flow prediction 
procedures. They demonstrate, for example, that the regions of 
recirculation are substantially different for the combusting mea- 
surements and that the turbulence is far from isotropic over most 
of the flow fields; similarly, the velocity-probability-density dis- 
tributions indicate that Gaussian turbulence exists in only negligi- 
ble regions of the flows. 


221 Laser anemometer measurements in flames with swirl. 
Chigier, N.A.; Dvorak, K. (Univ. of Sheffield, Eng.). pp 573-585 
of In Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

An experimental study has been made of flow fields in tur- 
bulent swirling jets under flame and no-flame conditions. Natural 
gas was supplied separately to a burner with a divergent exit of 
20°. The recirculation zone penetrated into the diffuser at a swirl 
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number of 0.3. Time mean axial, radial, and circumferential com- 
= aug of velocity and rms velocity fluctuations were measured. 

laser anemometer operated in the double Doppler mode and 
frequency shifting was obtained with a rotating diffraction grating. 
Signal processing was carried out by an electronic single partic 
pulse counter. Substantial changes in flow patterns were detected 
as a consequence of combustion, and the kinetic energy of turbu- 
lence per unit mass under flame conditions was higher than in the 
corresponding cold conditions, in almost all regions of the flame. 
222 Temperature and density gradient changes arising with 
the vortex core and vortex breakdown in swirl burners. 
Syred, N.; Gupta, A.K.; Beer, J.M. (Univ. of Sheffield, Eng.). pp 
587-597 of In Fifteenth international symposium on combustion. 
Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Two main types of flow pattern occur in certain types of 
swirl burner for various Reyno! numbers, mixture ratios and 
axial fuel entry. They are as follows: (a) Flows which contain a 
large three-dimensional time dependent instability, called the 
precessing vortex core (hence-forth PVC); (b) Flows where the 
PVC amplitude is damped by at least two orders of magnitude. 
The large PVC case (a), occurs in non-reacting flow systems, and 
at weak mixture ratios (phi greater than 50). Case (b), where the 
large PVC is greatly damped, occurs with turbulent diffusion 
flames when 50 greater than phi. The transition, or vortex break- 
down, between these two states, (a) and (b) were investigated. 
Measurements of the rotating temperature field, associated with 
the PVC, under conditions approaching vortex breakdown showed 
high temperatures near to the center of the PVC (T approximately 
1250°C). The end of the PVC is also sucked back into the reverse 
flow zone, thereby increasing the temperature of this region. From 
considerations of the Rayleigh stability criterion and radial density 
gradients, it is shown that the PVC is unstable before vortex break- 
down. After vortex breakdown, the flame expands in diameter and 
is reduced in length; the flame now being near axisymmetric as 
shown by measurement of mean and fluctuating temperature. The 
significant effect of perturbations upon flame characteristics when 
operating near to the point of vortex breakdown is demonstrated. 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 1 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 898 


OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 231, 1409 


223 Method for recovering viscous or bituminous 
petroleum. Redford, D.A.; Mitchell, D.L. (to Texaco Exploration 
Canada Ltd.). US Patent 3,938,590. 26 Jun 1974. vp. 

A method is described for recovering viscous, asphaltic or 
bituminous petroleum from a permeable, subterranean, viscous 
asphaltic or bituminous petroleum-containing formation including 
a tar sand deposit, penetrated by at least one well in fluid commu- 
nication with the formation comprising: forming a zone of in- 
creased permeability in at least a portion of the formation; in- 
troducing chlorine gas into said zone of increased permeability to 
oxidize labile groups on the bituminous petroleum, to form surface 
active agents in the formation; introducing an pe pamee into 
said zone of increased permeability to neutralize oxidi groups 


generated by action of the chlorine gas; introducing into the for- 

mation a recovery fluid selected from the group consisting of 

steam, a mixture of steam and an oxygen containing Bas including 
s 


air, a mixture of steam and ammonia, or a mixture team, am- 
monia and an oxygen containing gas; and recovering formation 
petroleum from the formation. 


IN SITU METHODS, TRUE AND MODIFIED 


224 (UCID—17091) a gg 9 gg determination 
using frequency-domain reflectometry. Lytle, R.J.; Myers, + 


(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Apr 1976. Contract W-7405-Eng-48. 19p. Dep. NTIS $3.50. 
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The temperature distribution along a coaxial electrical cable 
can be determined by means of frequency-domain reflectometry if 
the cable has an inner sheath of a suitable temperature-sensitive 
dielectric material. Such a technique would have advantages in 
cost and convenience over the conventional method of placing a 
separate thermocouple at each point where the temperature is to 
be measured. It would be especially useful for underground appli- 
cations in assessing thermal reservoirs and in instrumenting in 
situ coal-gasification and oil-shale-retorting experiments. 


225 Producing shale oil from a cavity-surrounded central 
well. Closmann, P.J. Tham, M.J. (to Shell Oil Co.). US Patent 
3,967,853. 6 Jul 1976. Filed date 5 Jun 1975. 6p. 

This invention relates to producing shale oil from a subter- 
ranean oil shale formation which contains or is conti; with an 
areally extensive layer of water-soluble mineral. A plurality of cavi- 
ties are formed in horizontally spaced locations surrounding a cen- 
tral well within the subterranean oil shale formation. Portions of 
the areally extensive layer of water-soluble mineral are solution 
mined to form a generally horizontal void that interconnects the 
cavities and the central well. And, shale oil is recovered by circu- 
lating hot fluid into the cavities, through the void connecting them 
with the central well and out through the central well. 


4 URFACE METHODS 


226 (LERC/TPR—76-1) Laboratory study of Green River 
oil shale retorting under pressure in a nitrogen atmosphere. Techni- 
cal progress report. Wise, R.L.; Miller, R.C.; George, J.H. (Energy 
Research and Development Administration, Laramie, Wyo. (USA). 
Laramie Energy Research Center). Sep 1976. 22p. Dep. NTIS 
$3.50. 

Studies were carried out on a 31-gallon-of-oil-per-ton Green 
River shale sample to determine the effects of pressure, sweep gas 
rate, and heating rate on the batch retorting process. Each experi- 
ment was performed in a vertical pressure retort with downward 
sweep gas flow, which could be heated at any predetermined fixed 
rate to a final bed temperature of about 950°F. Pressures from at- 
mospheric to 1,500 psig, nominal heating rates from 14° to 
125°F/hr, and nitrogen sweep gas space velocities generally in the 
range from | to 125 scf/hr/ft® of bed have been studied. Oil yields, 
gas yields, and the ultimate distribution of the initial organic car- 
bon in the raw shale are reported. Pressure was the only variable 
which had an appreciable effect on the results of the retorting 
process. With increase of pressure, the oil yields (including C,+ 
gases) were found to decrease from an average of 93 percent (of 
modified Fischer assay) at atmospheric pressure to 78 percent at 
1,500 psig. Other effects of increasing pressure were an increase in 
gas production, an increase in retorted shale coke, a decrease in 
oil specific gravity and viscosity, and an increase in the amounts of 
lighter distillation fractions for the oil. Oil yields were not found to 
decrease as greatly with increased pressure as those reported in an 
earlier study. A simple mathematical model was developed which 
accounts for the effect of pressure on oil yield. This model also 
gives oil production curves with time that are in reasonable agree- 
ment with measurements made during the current work. 


227 Recovery of bitumen from aqueous streams via superat- 
mospheric pressure aeration. Davitt, H.J. (to Sun Oil Company of 
Pennsylvania). US Patent 3,963,599. 15 Jun 1976. Filed date 11 
Nov 1974. 14p. 

The method for recovering bitumen from an aqueous stream 
containing bitumen and mineral matter involves aerating the 
stream at a pressure greater than atmospheric and thereafter set- 
tling the aerated stream at a lower pressure. 


REFINING 


228 (BERC/IC—76/2) Refining of crude oils. 
Lanning, W.C. (Energy Research and Development Administra- 
tion, Bartlesville, Okla. (USA). Bartlesville Energy Research 
Center). Jul 1976. 15p. Dep. NTIS $3.50. 

General aspects of the refining of synthetic crude oils 
produced from coal and oi! shale have been investigated on the 
basis of experimentally determined composition of these oils and 
other published information, with em is on transportation-type 
fuels as principal finished products. C teristics of the synthetic 
crude oils which indicate the crucial requirements for refining are 
reviewed to show probable changes from present petroleum refin- 
ing. Recommendations for direction of development indicated by 
the study are made on coal source, processes for conversion to 
distillate fuel, and new automotive engines. 25 references. 


229 Combination process for hydrorefining an asphaltenic 
pppoe charge stock. Hutchings, L.E. (to UOP Inc.). 
S Patent 3,963,604. 15 Jun 1976. Filed date 30 Sep 1975. 8p. 
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A method is described for the hydrorefining of asphaltenic 
hydrocarbonaceous mixtures utilizng a first catalytic reaction zone 
for vapor phase refining and a second catalytic reaction zone for 
liquid phase refining, thereby minimizing maldistribution of the 
feedstock in the reaction zones. 


PROPERTIES AND COMPOSITION 


REFER ALSO TO CITATION(S) 226, 231 


230 Dynamic strength of oil shale. Lankford, J. Jr. 
(Southwest Research Inst., San Antonio). Soc. Pet. Eng. J.; 16: No. 
1, 17-22(Feb 1976). 

In-situ retorting of oil shale requires explosive loading under 
overburden pressure to break up rock masses. Therefore, a study 
of the dynamic, confined failure strength under compressive load- 
ing was carried out for shale ranging in kerogen content from 11 
to 45 gal/ton. It was found that the envelope of ultimate strength 
could be described by a first-order failure criterion that expands 
uniformly in principal stress space about the hydrostatic axis as the 
strain rate increases. The strength/log-strain-rate dependence was 
found to be nonlinear, with the strength doubling over seven or- 
ders of magnitude in strain rate. In these laboratory tests, con- 
siderable ductility at failure was encountered, with the strain at 
failure ranging from 2 to 35 percent. Failure strength was ordered 
consistently with respect to kerogen content, but the strength- 
reducing presence of large calcite inclusions in the leanest grade of 
shale overcame the effect of lower kerogen content to the extent 
that specimens of intermediate richness exhibited the highest 
strength. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 231 


ENVIROMENTAL ASPECTS 


231 (LA—6390-MS) BER balanced program plan: oil shale 
technology. Schulte, H.F.; Stoker, A.K.; Campbell, E.E.; Anderson, 
E.C.; Dials, G.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Jun 1976. Contract W-7405-eng-36. 42p. Dep. NTIS $4.00. 

Oil shale technology has been divided into two sub- 
technologies: surface processing and in-situ processing. Definition 
of the research programs is essentially an amplification of the five 
King-Muir categories: (A) pollutants: characterization, measure- 
ment, and monitoring; (B) physical and chemical processes and ef- 
fects; (C) health effects; (D) ecological processes and effects; and 
(E) integrated assessment. Twenty-three biomedical and environ- 
mental research projects are described as to program title, scope, 
milestones, technolgy time frame, program unit priority, and esti- 
mated program unit cost. 


REGULATIONS 


REFER ALSO TO CITATION(S) 887 


FISSION FUELS 


REFER ALSO TO CITATION(S) 556, 675 


232 (GJO—108(75)) Uranium industry seminar, Grand 
Junction, Colorado, October 7—8, 1975. (Energy Research and 
Development Administration, Grand Junction, Colo. (USA). 
Grand Junction Office). 1975. 294p. (CONF-7510109—). Dep. 
NTIS $9.25. 

From Uranium industry seminar; Grand Junction, Colorado, 
United States of America (USA) (7 Oct 1975). 

Separate abstracts were prepared for the eleven papers 
presented on the current and probable future status of the uranium 
industry. (JSR) 


RESERVES 


233 (DP—1432) SRL-NURE wot data 
addox, J.H.; Wren, H. Honeck, H.C.; 


management system. 

Tharin, C.R.; Howard, M.D. (Du Pont de Nemours (E.L) and Co., 
Aiken, S.C. (USA). ‘Savannah River Lab.). Jul 1976. Contract 
AT(07-2)-1. Sip. (GJBX—47). Dep. NTIS $4.50. 

A data management system was developed to store and 
retrieve all physical, chemical, and geological data collected for 
the NURE Hydrogeochemical Reconnaissance program by the 
Savannah River laboratory (SRL). In 1975, SRL accepted respon- 
a for ee reconnaissance of twenty-five states 
in the eastern ited States as part of the National Uranium 
Resource Evaluation (NURE) program to identify areas favorable 
for uranium exploration. The SRL-NURE hydrogeochemical data 
management system is written in FORTRAN IV for an IBM 
System 360/195 computer. The system is desi .d to accom- 
modate the changes in the types of data collected about a sampling 
site and for the different numbers of samples taken at the sites. 
The data are accepted as they become available and are combined 
with relevant data already in the system. (auth) 


234 (GJO—108(75), pp 105-120) Potential resources. Het- 
land, D.L. (ERDA, Grand Junction, CO). 1975. 

From Uranium industry seminar; Grand Junction, Colorado, 
United States of America (USA) (7 Oct 1975). 

In Uranium industry seminar. 

A preliminary ERDA assessment of the potential uranium 
resources of the U.S., which is the result of the initial phase of the 
National Uranium Resource Evaluation (NURE) program, is sum- 
marized. (JSR) 


235 (GJO—108(75), pp 121-149) Uranium reserves and ex- 
ploration activity. Meehan, R.J. (ERDA, Grand Junction, CO). 
1975. 

From Uranium industry seminar; Grand Junction, Colorado, 
United States of America (USA) (7 Oct 1975). 

In Uranium industry seminar. 

The strategy that ERDA plans to employ regarding resource 
appraisal is outlined. All types of uranium occurrences will be 
evaluated as sources of domestic ore reserves. Industry's explora- 
tion efforts will be compiled. These data will include information 
on land acquisition and costs, footage drilled and costs, estimates 
of exploration activities and expenditures, exploration for non- 
sandstone deposits, exploration in non-established areas, and 
foreign exploration plans and costs. Typical data in each of these 
areas are given. (JSR) 


236 (GJO—108(75), pp 229-247) Geological aspects of 
foreign and domestic uranium > oak Ge eee on o> 
ploration. Adler, H.H. (ERDA, Washington, DC). 1975. 

From Uranium industry seminar; Grand Junction, Colorado, 
United States of America (USA) (7 Oct 1975). 

In Uranium industry seminar. 

Some geological aspects of the major uranium deposits of 
the world, the prevailing genetic concepts and their possible bear- 
ing on exploration, and the questions and problems they pose are 
examined briefly. The types of geological deposits discussed are 
domestic sandstone-type, foreign sandstone-type, conglomerate- 
type, vein- , and calcrete deposits and disseminated deposits in 
igneous rocks. (JSR) 


237 (GJO—108(75), pp 249-266) Foreign resources and 
production capability. Patterson, J.A. (ERDA, Washington, DC). 
1975. 

From Uranium industry seminar; Grand Junction, Colorado, 
United States of America (USA) (7 Oct 1975). 

In Uranium industry seminar. 

The uranium resources, production capability, and explora- 
tion activity, as well as the government policies in these areas, are 
reviewed for Canada, Aanalia, Africa, and Europe. (JSR) 


238 pentane National uranium resource evaluation, 
preliminary report. (Energy Research and Development Adminis- 
tration, Grand Junction, Colo. (USA). Grand Junction Office). Jun 
1976. 142p. Dep. NTIS $6.00. 

The results of the initial phase of the National Uranium 
Resource Evaluation (NURE) are reported. NURE is a com- 
prehensive nationwide program to evaluate uranium resources and 
to identify areas favorable for uranium exploration. Part I presents 
estimates of uranium ore reserves and potential resources available 
at costs (not prices) of $10, $15, and $30 per pound U,O, 
(uranium oxide). These estimates comprise the national uranium 
resource ition. T are, however, preliminary because limita- 
tions of time and avai geologic data prevented adequate as- 
sessment of some areas that may be favorable for potential 
resources. Part II presents the potential uranium resources for each 
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of 13 regions, whose boundaries have been drawn chiefly on 
geologic considerations. The general is summarized, and 
the types of uranium deposits are ribed. Although limited 
os reconnaissance was done in various parts of the country, 

report is based primarily on the compilation and evaluation of 
data in ERDA files. Mining companies furnished a substantial 
amount of information on exploration results, development, 
production, and future plans. Published, manuscript, and open-file 
Teports by government agencies, universities, and research or- 
ganizations were reviewed. In addition, many individuals affiliated 
with universities and with state and federal agencies provided sup- 
plemental geologic information. This was particularly helpful in the 
eastern and central states and in Alaska, where information on 
uranium occurrences is limited. 


239 (GJO— 1633-3) Geology of the Cannonball Formation 
(Paleocene) in the Williston basin, with reference to uranium poten- 
tial. Report of investigation No. 57. Cvancara, A.M. (North Dakota 
Univ., Grand Forks (USA). Dept. of ). 1976. Contract 
AT(05-1)-1633. 26p. (GJBX—23(76)). Dep. S $4.00. 

The Paleocene Cannonball Formation is a marine, non-lig- 
nitic-bearing clastic sequence in the lower part of the Fort Union 
Group. It is overlain by the lignite-bearing Tongue River Forma- 
tion in places and both overlain and underlain by the lignite-bear- 
ing Ludlow Formation in ' i. The Cannonball crops out 
primarily in southwest-central North Dakota and probably occurs 
throughout the western one-half of the state. It occurs also in 
northwestern South Dakota and may extend into parts of 
Saskatchewan and Manitoba. Poorly consolidated, very fine- to 
fine-grained, light to medium brownish yellow-weathering sand- 
stone and light gray-weathering, sandy mudstone are the principal 
types of lithology. Mudstone generally predominates in North 
Dakota whereas sandstone seems to predominate in South Dakota. 
Although uranium in the Williston basin has been found almost en- 
tirely in lignite and nonmarine carbonaceous rocks, its occurrence 
in the marine Cannonball Formation is possible. If the Cannonball, 
Ludlow, Tongue River, and Sentinel Butte Formations are at least 
partly penecontemporaneous, a variety of depositional environ- 
ments were in areal juxtaposition during the Paleocene. Streams 
originating or passing through coastal ain bogs could have car- 

ied uranium ions (derived from volcanic materials) to the Can- 
nonball sea where they were deposited syngenetically. Epigenetic 
uranium may occur in Cannonball mudstones or sandstones that 
directly underlie the Ludlow Formation, which is known to contain 
volcanic materials. 


240 (INIS-mf—3090) Uranium - recent developments and 
futur: outlook. Roux, A.J.A. (Atomic Energy Board, Pelindaba, 
Pretoria (South Africa)). 1976. 20p. INIS. 

From Investment conference; Johannesburg, South Africa 
(25 Feb 1976). 

The influence of the oil crisis on the demand for and supply 
of uranium is discussed. South Africa’s large reserves of uranium 
and the development of an unique South African uranium en- 
richment process place the country in an economically favourable 
position for the future production of energy. 


241 (TM—192) Uranivm resources of New Mexico. 
Chenoweth, W.L. (Energy Research and Development Administra- 
tion, Grand Junction, Colo. (USA). Grand Junction Office). May 
1976. 45p. Dep. NTIS $4.00. 
Uranium deposits in New Mexico occur in rocks of many 
ee ages and lithologic types. Bedded deposits in continental, 
uvial sandstones of the Morrison Formation of Jurassic age are 
the most important. A cluster of large deposits in McKinley and 
Valencia Counties comprises the Grants Mineral Belt, the ~ oy 
uranium area in the United States. During the period 1948-1975, 
52,250,000 tons of ore with an average grade of 0.22 percent U,O, 
and containing 112,684 tons of uranium oxide have been produced 
in New Mexico, almost entirely from the Grants Mineral Belt. This 
amounts to 40 percent of the total United States uranium ore 
production. The discovered ore reserves and the undiscovered 
pemeet resources of the state are expected to maintain New 
exico’s position as the nation’s principal source of uranium for 
ycars to come. 


242 Views on uranium and thorium resources. Searl, M.F.; 
Platt, J. (Electric Power Research Inst., Palo Alto, CA). Ann. 
Nucl. Energy; 2: No. 11/12, 751-762(1975). 

From Proceedings of the Wingspread conference on ad- 
wae converters and near breeders; Racine, WI, USA (14 May 

> 

The range of views on uranium and thorium resources is ex- 
amined and the basis for the differing views is discussed. 
243 Uranium resources and supply. Nininger, R.D. (Energy 
Research and Deve nt Administration, Washington, DC). 
Combustion; 47: No. 12, 40-43(Jun 1976). 


The adequacy of our U resources is addressed. The total 
lifetime commitment for the 235,000 MW(e) of nuclear generating 
capacity presently ordered, under construction and planned in the 
U.S. would be approximately 1.5 million tons of UsO,, with a 0.30 

rcent **U enrichment plant tails assay and no recycle of U or 

. Annual uirements for the 235,000 MW(e) would peak at 
approximately 50,000 tons U,O,/year in 1985. The latest ERDA 
estimate of domestic U resources is 3.6 million tons U,O, at a 
production cost of less than or equal to $30/lb. Distribution of the 
potential resources among the U.S. regions is shown. The demand 
by a growing nuclear power industry is also considered. Production 
of 60,000 tons U;O,/year should be — in the 1980-90s utiliz- 
ing the lower grade resources, and higher levels in later years 
should be possible. The 60,000 ton/year production rate could sup- 
port 530,000 MW(e) of capacity with U and Pu recycle. Inter- 
mediate and very low-grade deposits in the U.S. and foreign 
resources and demand are discussed. It is probable that U.S. will 
ultimately draw partially on foreign supplies. (DLC) 


EXPLORATION 
REFER ALSO TO CITATION(S) 235, 237, 846 


244 (DES—76-25(DRAFT)) Uranium exploration, mining 
and milling proposal, Navajo Indian New Mexico. 
Babby, W.D. (Bureau of Indian Affairs, Billings, Mont. (USA). 
Planning Support Group) 1974. vp. 

The Secretary of the Interior has been requested to approve 
an exploration permit and mining lease which are part of a urani- 
um exploration, mining, and milling Agreement, negotiated 
between the Navajo Tribe and the Exxon Corporation. The ex- 
ploration area is a 400,000 acre tract located on the Navajo Reser- 
vation in San Juan County, New Mexico. If uranium ore in suffi- 
cient quantities to warrant development is discovered, Exxon is 
authorized to take a total of 51,200 acres to lease for mining, of 
which only 5,120 surface acres may be used for mining and milling 
purposes. While all exploration and predevelopment costs prior to 
mining must be borne by Exxon, the Navajo Tribe has reserved the 
right to participate in the venture on either a royalty basis or as a 
partner holding up to a 40 percent working interest. Impacts 
resulting from exploration will include disturbance of soils and 
vegetation and air quality degradation resulting from the vehicular 
movement and the operation of drilling equipment. If mining and 
milling takes place significant environmental impacts include: sub- 
surface water depletion, soils and vegetation disturbance, air quali- 
ty degradation, interruption of the wildlife habitat, population in- 
creases, increased demands on community services and facilities, 
and disruption of established lifestyles and social patterns. Low 
levels of radioactive emissions will be found at mine and mill sites. 
Income and employment opportunities from the project to the 
Navajo Tribe, Navajo le, and the entire San Juan County 
community will be significant. 


245 (DPST—76-138-1) Savannah River Laboratory quar- 
terly report, January—March 1976. (Du Pont de Nemours (E.I.) 
and Co., Aiken, S.C. (USA). Savannah River Lab.). 1976. Con- 
tract AT(07-2)-1. 68p. (GJBX—17(76)). Dep. NTIS $4.50. 

Evaluation of seasonal effects on the hydrogeochemistry of 
U was continued in North and South Carolina and orientation data 
from Georgia, North and South Carolina, and Pennsylvania is 
being evaluated. Conductivity, total alkalinity, pH, and tempera- 
ture were found to be useful field measurements. Orientation stu- 
dies were completed in Alabama. Sample preparation specifica- 
tions were written. The status of the data management, analysis, 
and interpretation section was outlined. Appendices give sample 
collection and preparation specifications and a SRL quality as- 
surance program outline. (JSR) 


246 (GJO—108(75), pp 51-75) National uranium resource 
evaluation framework, = and progress. Malan, R.C. (ERDA, 
Grand Junction, CO). 1975. 

From Uranium industry seminar; Grand Junction, Colorado, 
United States of America (USA) (7 Oct 1975). 

In Uranium industry seminar. 

In 1973 the National Uranium Resource Evaluation pro- 
gram (NURE) was established to evaluate uranium resources and 
to identify potentially favorable areas throughout the U.S. The 
NURE program and its objectives and strategy are outlined. The 
major investigations in support of the program are tabulated. 
Probable constraints to ization of resources (economic, politi- 
cal, and sociological) are indicated. (JSR) 


247 (GJO—108(75), pp 77-103) NURE contracted activities 
dissemination. Roach, C.H. (ERDA, Grand Junc- 


and information 
tion, CO). 1975. 
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From Uranium industry seminar; Grand Junction, Colorado, 
United States of America (USA) (7 Oct 1975). 

In Uranium industry seminar. 

NURE contractural activities are conducted in two areas: 
(1) uranium exploration and extraction technology development 
and (2) special applied technology investigations utilizing existing 
technology. After a brief survey of the characteristics of <a con- 
tracted activities, a more-detailed, but still brief, description is 
given of the aerial reconnaissance survey, the national 
hydrogeochemical reconnaissance survey, and the development of 
new neutron-logging probes. The system set up for the compilation 
and dissemination of data as rapidly as possible is described. (JSR) 


248 (K-TL—524(Pt.3)) National Uranium Resource Evalua- 
tion Program. Hydrogeochemical and stream sediment survey in 
central United States. Second quarter FY 1976, October 1, 
1975—December 31, 1975. Arendt, J.W. (Oak Ridge Gaseous Dif- 
fusion Plant, Tenn. (USA)). 27 Feb 1976. Contract W-7405-eng- 
26. 67p. Dep. NTIS $4.50. 

This part of the survey is being conducted over a million- 
square-mile area of the Central U.S. The production sampling pro- 
gram project is scheduled to begin during the third week of Janua- 
ry 1976. Project decisions on sampling and analytical methodology 
were developed this quarter in order to meet the scheduled start 
date. Data management and quality control proposals were sub- 
mitted to ERDA. A project status and summary of UCC-ND activi- 
ties during the quarter is presented in this report. Also included is 
a listing of plans for the third quarter FY 1976. (DLC) 


249 (K-TL—524(Pt.4)) National Uranium Resource Evalua- 
tion Program. Hydrogeochemical and stream sediment survey in 
central United States. Third quarter FY 1976, January 1, 
1976—March 31, 1976. Arendt, J.W. (Oak Ridge Gaseous Diffu- 
sion Plant, Tenn. (USA)). 10 May 1976. Contract W-7405-eng-26. 
59p. Dep. NTIS $4.50. 

This part of the survey is being conducted over a million- 
square-mile area of the Central U.S. The production sampling pro- 
gram project began in Texas during January 1976. Detailed sam- 
pling plans were completed for FY 1976 and FY 1976A. Prelimi- 
nary plans were completed for the remainder of the program. The 
sampling plan was adjusted to ERDA regional priorities. Produc- 
tion and quality control samples are being analyzed in the URE 
Clean Room Laboratory and the results recorded in the URE data 
base. Detailed plans were completed for receiving, handling, and 
storage of URE samples. A project status and summary of UCC- 
ND activities during the quarter is presented in this report. Also 
included is a listing of plans for the fourth quarter of FY 1976. 


250 (LA—6346-PR) Hydrogeochemical and stream sediment 
survey of the National Uranium Resource Evaluation Program. 
Progress report, October—December 1975. Sharp, R.R. Jr.; 
Aamodt, P.L. (comps.). (Los Alamos Scientific Lab., N.Mex. 
(USA)). May 1976. Contract W-7405-ENG-36. 94p. (GJBX—38). 
Dep. NTIS $5.00. 

The third working quarter of the LASL NURE HS? Project 
has been devoted to continued planning activities, developing stan- 
dardized field procedures, final testing and selection of field equip- 
ment, and procurement of sufficient materials and equipment to 
complete field work planned for the remainder of FY 1976. 
Analytical techniques and equipment continue to be developed, 
with emphasis on rapid, accurate processing using fluorometry and 
automated delayed-neutron counting. Computerized data handling 
and evaluation systems have been developed and implemented. 
Field sampling in New Mexico, Colorado, and Alaska has provided 
several thousand water and sediment samples, and their analyses 
are nearing completion. 


251 (LA—6369-PR) Hydrogeochemical and stream sediment 
survey of the National Uranium Resource Evaluation Program. 
Progress report, January—March 1976. Sharp, R.R. Jr.; Morris, 
W.A.; Aamodt, P.L. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Jun 1976. Contract W-7405-ENG-36. 60p. (GJBX—39). Dep. 
NTIS $4.50. 

The fourth quarter of LASL participation in the NURE 
HSSR program has seen progress made in letting commercial con- 
tracts for sample collection, increased throughput for sample anal- 
ysis, and improved methods and equipment for sample collection 
and treatment in the field. The LASL, through its sampling con- 
tractors, has now collected and analyzed water and/or sediment 
samples for nearly 8500 locations within its region of responsibili- 
ty. 


252 (UCID—16911-P-1) Hydrogeochemical and stream-sedi- 
ment survey (NURE). Preliminary report on the Walker River 
Basin Study (California/Nevada). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1 Jul 1976. Contract W-7405- 
eng-48. 136p. Dep. NTIS $6.00. 


ERA VOL. 2, NO. 1 


The Lawrence Livermore Laboratory (LLL) is conducting a 
hydrogeochemical and stream-sediment survey in the seven 
western states as part of ERDA’s National Uranium Resources 
Evaluation (NURE) oy ama The objective of this survey is to 
develop a geochemical data base for use by the private sector to 
locate regions of anomalous uranium content. Prior to wide area 
coverage, several pilot studies are being undertaken to develop and 
evaluate sampling and analytical techniques. The first of these stu- 
dies was conducted in the Walker River Basin. The Walker River 
drainage basin occupies approximately 10,000 square kilometers in 
western Nevada and parts of California. It is essentially a closed 
hydrologic system which drains from the crest of the Sierra 
Nevada in California and terminates in Walker Lake in Nevada. 
The Walker River, with its east and west branches and tributaries, 
comprises the drainage system of the basin. The area drained by 
the East Fork of the Walker River contains known uranium 
deposits, whereas the West Fork contains only a few minor 
prospects. The basin is a closed hydrogeochemical ges charac- 
teristic of many basin and range systems in Nevada, California, 
Arizona, and Utah. Therefore, the results of this study are applica- 
ble to the design of the systematic geochemical survey of a large 
fraction of the seven state area. This report contains only the 
analytical data and sample locations. Details of the sampling 
method and equipment, analytical sensitivity, errors and inter- 
ferences, and geochemical interpretation will be reported separate- 
ly. 


253 (UCID— 1691 1-P-2) Hydrogeochemical and stream-sedi- 
ment survey (NURE). Preliminary report on the Winnemucca Dry 
Lake Basin pilot study (Nevada). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1 Aug 1976. Contract W- 
7405-Eng-48. 56p. (GJBX—41(76)). Dep. NTIS $4.50. 

The Lawrence Livermore Laboratory (LLL) is conducting a 
hydrogeochemical and stream-sediment survey in the seven 
western states as part of ERDA’s National Uranium Resources 
Evaluation (NURE) Program. The objective of this survey is to 
develop a geochemical data base for use by the private sector to 
locate regions of anomalous uranium content. Prior to wide area 
coverage, several pilot studies are being undertaken to develop and 
evaluate sampling and analytical techniques. The second through 
fifth of these studies were conducted in four playa basins in 
Nevada, selected to represent different regional geology and urani- 
um occurrence. This study in the Winnemucca Dry Lake Basin 
characterizes igneous surface geology with known uranium occur- 
rences. Winnemucca Lake is surrounded by the igneous environ- 
ment of the mountains of the Lake Range on the west and the 
Nightingale-Selenite Range on the east. Fifteen known uranium oc- 
currences exist over a large area on the east side of the basin. 
They are commonly vein deposits of secondary uranium minerals 
in metamorphic rocks near or in granite, pegmatites, or in Tertiary 
volcanic rocks. The basin includes drainage from an area 356 
square miles. Results of this study are particularly applicable to the 
western Basin and Range igneous metallogenic province, which in- 
cludes southeastern Oregon, western Nevada, and southeastern 
California. This report contains only the analytical data and sample 
locations. 


254 (UCID— 16911-P-3) Hydrogeochemical and stream-sedi- 
ment survey (NURE). Preliminary report on the Smoke Creek 
Desert Basin pilot study (Nevada). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1 Aug 1976. Contract W- 
7405-Eng-48. 57p. (GJBX—42(76)). Dep. NTIS $4.50. 

The Lawrence Livermore Laboratory (LLL) is conducting a 
hydrogeochemical and stream-sediment survey in the seven 
western states as part of ERDA’s National Uranium Resources 
Evaluation (NURE) Program. The objective of this survey is to 
develop a geochemical data base for use by the private sector to 
locate regions of anomalous uranium content. Prior to wide area 
coverage, several pilot studies are being undertaken to develop and 
evaluate sampling and analytical techniques. The second through 
fifth of these studies were conducted in four playa basins in 
Nevada, selected to represent different regional geology and urani- 
um occurrence. This study in the Smoke Creek Desert Basin, 
characterizes igneous surface geology with known uranium occur- 
rences. The Smoke Creek Desert Basin is the largest of the four 
playa basins and contains an areaof about 2700 square kilometers 
(1003 square miles). The basin is bordered on the east by the Fox 
Hills on the north and east by the Granite Ranges which are 
characterized by granite, eon. and Tertiary rocks very 
similar to the li ony of the Winnemucca Basin boun ranges 
(study UCID-16911-P-2). On the west the Desert is bordered by 
an area of extensive basalt flow. There is no known uranium oc- 
currence in the area, and metallization of any kind is scarce. This 
study is applicable to the western igneous portion of the Basin and 
Range Province which includes southeastern Oregon, western 
Nevada, and southeastern California. This report contains only 
analytical data and sample locations. 
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255 (UCID—16911-P-4) Hydrogeochemical and stream-sedi- 
ment survey (NURE). Preliminary report on the Cave Valley Basin 
pilot study (Nevada). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 Aug 1976. Contract W-7405-Eng- 
48. 56p. (GIBX—43(76)). Dep. S $4.50. 

¢ Lawrence Livermore Laboratory (LLL) is conducting a 
hydrogeochemical and stream-sediment survey in the seven 
western states as part of ERDA’s National Uraniuna Resources 
Evaluation (NURE) Program. The objective of this survey is to 
develop a geochemical data base for use by the private sector to 
locate regions of anomalous uranium content. Prior to wide area 
coverage, several pilot studies are being undertaken to develop and 
evaluate sampling and analytical techniques. The second through 
fifth of these studies were conducted in four playa basins in 
Nevada, selected to represent different regional geology and urani- 
um occurrence. This study in the Cave Valley Basin characterizes 
carbonate surface lithology containing known uranium occur- 
rences. Cave Valley Basin drains an area of about 360 square 
miles (927 square kilometers) in an extensive area of Nevada de- 
void of known uranium mineralization. It is bounded on the east 
by the Schell Creek mountain range and on the west by the Egan 
mountain ranges. The units which make up these mountains were 
deposited in the same paleogeographic environment as those of the 
Goodsprings uranium-bearing area (UCID-16911-P-5); however, 
they are more dolomitic. Thus, the results of this study along with 
the Roach Lake study will help characterize the eastern portion of 
the Basin and Range Province. This area includes southeast Idaho, 
all of western Utah, eastern Nevada, and small portions of 
northwest Arizona and southeast California. This report contains 
only the analytical data and sampling locations. 


256 (UCID—16911-P-5) Hydrogeochemical and stream-sedi- 
ment survey (NURE). Preliminary report on the Roach Lake Basin 
pilot study (Nevada). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 Aug 1976. Contract W-7405-Eng- 
48. 33p. (GJIBX—44(76)). Dep. S $4.00. 

The Lawrence Livermore Laboratory (LLL) is conducting a 
hydrogeochemical and stream-sediment survey in the seven 
western states as part of ERDA’s National Uranium Resources 
Evaluation (NURE) Program. The objective of this survey is to 
develop a geochemical data base for use by the private sector to 
locate regions of anomalous uranium content. Prior to wide area 
coverage, several pilot studies are being undertaken to develop and 
evaluate sampling and analytical techniques. The second through 
fifth of these studies were conducted in four playa basins in 
Neveda, selected-to represent different regional geology and urani- 
um occurrence. This study in the Roach Lake Basin characterizes 
carbonate surface lithology containing known uranium occur- 
rences. Roach Lake is surrounded by several areas of carbonate 
terrain, the most important of which is the Spring Mountain Range 
to the north and west. These mountains contain the Goodsprings 
Mining district, noted for lead, zinc, and copper mines. Many of 
these mines contain uranium minerals within the oxidized sulfide 
zone. Mineralization is mainly confined within the Mississippian 
limestone. The basin drains an area of 250 square miles and is 
bounded on the east by the McCullough Range. The study area is 
typical of the eastern portion of the Basin and Range province and 
should be relevant to southeastern Idaho, the western half of Utah, 
central and eastern Nevada, small portions of northwest Arizona, 
and a portion of southeast California. This report contains only the 
analytical data and sample locations. 


257 Uranium assay logging using a pulsed 14-MeV neutron 
source and detection of delayed fission neutrons. Givens, W.W.; 
Mills, W.R.; Dennis, C.L.; Caldwell, R.L. (Mobil R and D Corp., 
Dallas). Geophysics; 41: No. 3, 468-490(Jun 1976). 

An in-situ uranium assay logging system has been developed 
that measures directly and quantitatively the uranium concentra- 
tion in the formation surrounding a drill hole. System operation is 
based on the DFN (delayed fission neutron) method which in- 
volves (1) bombarding a formation with short duration bursts of 
neutrons from a pulsed-neutron generator to induce fission in any 
uranium present; (2) separating delayed fission neutrons, from 
source and prompt fission neutrons, by waiting a few milliseconds 
after each neutron burst before activating the neutron counter 
system; (3) deactivating the neutron counter system before the 
beginning of the next neutron burst; and (4) repeating this bom- 
bard-wait-count cycle a sufficient number of times to accumulate a 
statistically acceptable number of delayed neutron counts. The 
DFN logging method has been used routinely in field operations 


for several years, and it has successfully overcome one of the most 
perplexing problems encountered in uranium exploration and 
production—that of radioactive disequilibrium. The need for cor- 
ing and chemical assaying is virtually eliminated. Calibration 
procedures and a method for correcting DFN assays for variable 
formation parameters, such as porosity and macroscopic absorp- 
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tion cross-section, have been developed. DFN logs, assays, and 
chemical assays of cores are in excellent agreement. 


MINING 
REFER ALSO TO CITATION(S) 108, 237, 244, 846 


258 (GJO—108(75), pp 151-158) Production statistics. 
Facer, J.F. Jr. (ERDA, Grand Junction, CO). 1975. 

From Uranium industry seminar; Grand Junction, Colorado, 
United States of America (USA) (7 Oct 1975). 

In Uranium industry seminar. 

Recent activities of uranium mining companies and ore- 
processing operations are summarized. The possibility of recover- 
ing uranium as a by-product from wet-process phosphoric acid 
production and from copper-dump leach liquor is briefly con- 
sidered. (JSR) 


259 (GJO—108(75), pp 159-209) Uranium supply and as- 
sociated economics: a fifteen year outlook. Klemenic, J. (ERDA, 
Grand Junction, CO). 1975. 

From Uranium industry seminar; Grand Junction, Colorado, 
United States of America (USA) (7 Oct 1975). 

In Uranium industry seminar. 

A yearly forecast is made of domestic production capability 
of the milling and mining industry as a part of the overall program 
of nuclear fuel supply assessment. It is an integral part of the 
planning cycle to develop federal policies to assure long-range sup- 
plies. Production capability of the industry is forecast on the basis 
of ‘need vs. could’’. The forecast is based on the following fac- 
tors: quantity and distribution of U reserves and potential, current 
production capacities of existing mines and mills, estimates of 
capacities of future mines and mills, lead times for construction, 
and lead times for exploration. Cost evaluations are made on the 
basis of capital costs and operating costs with the assumption of a 
6 percent/yr inflation. (JSR) 


FEED PROCESSING 


REFER ALSO TO CITATION(S) 237, 258, 259 


ENRICHMENT 
REFER ALSO TO CITATION(S) 240 


260 (K-GD— 1442) Perspective on nuclear power and urani- 
um enrichment. Trammell, H.E. (Oak Ridge Gaseous Diffusion 
Plant, Tenn. (USA)). 1 Apr 1976. Contract W-7405-eng-26. 56p. 
(CONF-760340—1). Dep. NTIS $4.50. 

From Meeting of the delaware valley section of the Aier- 
ican Vacuum Society; Philadelphia, Pennsylvania, United States of 
America (USA) (18 Mar 1976). 

Uranium enrichment is discussed from the standpoint of fu- 
ture energy needs and options in the U.S. The position of uranium 
enrichment in the nuclear fuel cycle is identified. Some of the en- 
richment processes are discussed in detail. (DLC) 


GASEOUS DIFFUSION 
REFER ALSO TO CITATION(S) 263, 1127 


261 (GJO—108(75), pp 211-227) Future relationship of 
uranium supply and enrichment. Thomas, D.C. (ERDA, Washing- 
ton, DC). 1975. 

From Uranium industry seminar; Grand Junction, Colorado, 
United States of America (USA) (7 Oct 1975). 

In Uranium industry seminar. 

A general discussion is presented on the following topics: 
ERDA uranium enrichment services contracting, near-term 
requirements and long-range uncertainties in natural uranium 
requirements, and the highlights of the President's plan for a com- 
petitive uranium enrichment industry in the U.S. (JSR) 


CENTRIFUGATION 


262 Utility of radiogenic heat measurements for uranium ex- 

Mogro-Campero, A.; Fleischer, R.L. (General Electric 
Research and Deve’ mt Center, Schenectady, NY 12301). 
Geophys. Res. Lett.; 3: No. 8, 459-462( Aug 1976). 
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A simple model of heat propagation from a buried radioac- 
tive deposit is presented and used to evaluate the possibility of in- 
terpreting heat flux and temperature measurements as guides in 
prospecting for uranium. Using parameters from large known 
uranium deposits, it is concluded that unless the product of ore 
grade times thickness of the deposit considerably exceeds the lar- 
gest values known to us at present, the search for elevated heat 
a and temperatures is not a useful prospecting technique. 
(AIP) 


LASER EXCITATION 
REFER ALSO TO CITATION(S) 333 


263 (UCID—17112) One-dimensional model for coaxial 
flowing streams with condensation. Andes, S. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Mar 1976. Con- 
tract W-7405-Eng-48. 58p. Dep. NTIS $4.50. 

An analytical model was developed to identify the basic 
phenomena present in the high temperature flow (2700°K) of two 
gaseous coaxial streams. The one-dimensional model potentially 
has application for design of hardware and test conditions for con- 
ducting a laser isotope separation feasibility experiment. The 
processes of interest are those of coupled flow dynamics, liquid 
condensation of metal vapors, and gaseous diffusion. The stream 
tubes may initially consist of pure or combinations of an inert car- 
rier—nitrogen, or metal vapor—uranium. A computer code, LISP 
(Laser Isotope Separation Program), follows from the model. Out- 
put from the LISP code is presented in three test cases. They in- 
volved stream differences in velocity up to 90,000 mm/sec and in 
temperatures of 1100°K. The rate controlling process for the cases 
cited was found to be diffusion. However, condensation was 
present. Further use of the LISP code should continue to give a 
better understanding into the coupled processes of diffusion, con- 
densation, and flow dynamics. 


264 Method and apparatus for separation of ions from a 
plasma. Janes, G.S. (to Jersey Nuclear-Avco Isotopes, Inc.). US 
Patent 3,939,354. 17 Feb 1976. Filed date 2 Feb 1973. 10p. 

A system for isotope separation is described employing 
crossed-field MHD particle accelerating techniques for collecting 
ions of a desired isotope after selective ionization. In the plasma of 
electrons and selectively ionized atoms, the ions are collected by 
inducing a circulation of the plasma electrons to provide a Vector 
IX Vector B relationship for MHD acceleration of the ions. The 
electron circulation enhances penetration of the plasma by the ac- 
celerating electric field and avoids the generation of large Hall 
voltages within the system as well as reducing the required mag- 
nitude of electrode currents. 


BY-PRODUCTS 


DEPLETED URANIUM 


265 (LA-UR—76-1614) Review of the carly AP penetrator 

work at LASL which led to the selection of U-3/4 Ti alloy. Sand- 

strom, D.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 

= W-7405-Eng-36. 16p. (CONF-760540—7). Dep. NTIS 
3.50. 

From Conference on high density alloy penetrator materials; 
- -_guaamaaa Virginia, United States of America (USA) (24 May 

). 

A historical review is presented of the depleted uranium 
penetrator work. The following alloys were studied: U—Ti, 
U—Mo, U—Nb, and U—Nb—Ti. Ballistic properties, armor 
penetration, and corrosion resistance were studied. The U—Ti 
alloy was found to offer the best combination of properties. 12 
figures. (DLC) 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 323, 324, 1052, 1083, 1126, 
1129 


266 (ANL—75-48) Chemical Engineering Division fuels and 
materials chemistry, annual report, July 1974—June 1975. John- 
son, C.E.; Blackburn, P.E.; Carroll, K. (Argonne National Lab., Ill. 
(USA)). Mar 1976. Contract W-31-109-Eng-38. 70p. AT. 

The oxygen and actinide redistribution model was used to 
evaluate existing oxygen potential data for urania—plutonia fuels. 
Equations are given for the oxygen potential of the 
urania—plutonia system containing fission-product cesium. Knud- 
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sen effusion mass spectrometric studies of cesium uranate have 
shown gaseous cesium to be the principal vapor species. No urani- 
um-containing species were observed in the vapor phase. Labora- 
tory studies have shown cesium molybdate to attack stainless steel 
intergranularly at temperatures above 800°C. Results of electron 
microprobe studies of irradiated fuels showed great variation in ac- 
tinide redistribution in three fuel elements from a single subas- 
sembly irradiation. In other work, gaseous cesium was found to 
react with hyperstoichiometric urania to form cesium uranate, 
Cs,UO,. An apparatus was assembled for the plating of vanadium 
on the inside surface of Type 316 stainless steel cladding tubes. 
This plating will act as a chemical getter for oxygen and fission- 
product cesium, protecting the cladding from corrosive attack. 
Calculations were made to estimate the total pressure of actinide 
and carbon-bearing species over the U—Pu—C system. In the tem- 
perature range from 1800 to 2500°K, Pu(g) is the predominant 
species over the MC-M,C, system. Thermodynamic and phase 
equilibria data for (U, Pu)C + fission products and (U,Pu)N + fis- 
sion products systems were used to predict the chemical state of ir- 
radiated mixed carbide or mixed nitride fuel. For irradiated fuels, a 
decrease in carbon content is predicted for carbide fuel, and an in- 
crease in nitrogen content is predicted for nitride fuel. Studies 
were initiated to measure the trapping efficiency of lithium for 
hydrogenic ions. These studies are designed to reveal the impact of 
energetic particles on the interface between a metal and liquid 
lithium. 28 figs., 20 tables. (auth) 


267 (NBL—279) Evaluation of an interlaboratory com- 
parison involving pyrocarbon- and silicon carbide-coated urani- 
um—thorium carbide beads: Phase II. Bracey, J.T.; Bingham, C.D.; 
Trahey, N.M.; Jacob, E.H. (Energy Research and Development 
Administration, New Brunswick, N.J. (USA). New Brunswick 
Lab.). Jun 1976. 89p. Dep. NTIS $5.00. 

Six chemistry laboratories and one nondestructive assay 
laboratory participated in the second phase of an interlaboratory 
comparison program, involving pyrocarbon- and silicon carbide- 
coated, uranium-thorium carbide beads. Accuracy and precision of 
measurements were estimated by supplying known quantities of 
mixtures of four different ratios of ThO, to UO,: 0, 10, 16 25:1 
ThO,:UO, Range of the chemical determination of U content in 
the oxide mixtures was less than 0.3 percent of the assigned value 
and the within-laboratory precision ranged from 0.07 to 0.33 
(percent standard deviation of relative difference). Determination 
of Th in the mixtures exhibited a generally much lesser degree of 
refinement in the state-of-the-art. Chemical assay for the deter- 
mination of the U (Th) concentration in the BISO beads for all 
laboratories exhibited a range from -0.18 to +0.16 (-0.27 to 
+0.47) percent relative to the assigned value. The within-laborato- 
ry standard deviation of relative difference ranged from 0.07 to 
0.14 (0.11 to 0.57). The chemical assay for the determination of U 
(Th) concentration of the TRISO beads exhibited a range from - 
0.12 to 0.18 (-3.67 to +1.58) percent relative to the assigned 
value. The within-laboratory standard deviation of the relative dif- 
ference ranged from 0.07 to 0.45 (0.49 to 2.09). NDA measure- 
ments for U on the mixed oxides showed a positive deviation rang- 
ing from 0.12 to 0.97 percent. The within-laboratory precision 
ranged from 0.57 to 1.61 standard deviation of the relative dif- 
ference. The NDA measurements on BISO beads showed a value 
of -0.39 +- 0.83 (mean relative difference +- standard deviation of 
relative differences) relative to the assigned values for 178 sam- 
ples. NDA measurements on TRISO beads showed a value of -0.42 
+- 1.08 (mean relative difference +- standard deviation of relative 
differences) relative to the assigned value for 188 samples. 


SPENT FUELS REPROCESSING 
REFER ALSO TO CITATIONS) 290, 310 


268 (BNWL—2052) LWR Fuel Recycle Program. Quarterly 
progress report, January—March 1976. Irish, E.R. (comp.). 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Apr 
1976. Contract E(45-1)-1830. 19p. Dep. NTIS $3.50. 

Progress in the following studies is reported: head-end 
processes, off-gas treatment, and finishing processes. Preliminary 
tabulations have been made of various treatment concepts, both 
U.S. and foreign, as alternatives to voloxidation. Laboratory work 
was initiated in the development of a sensitive method to quantita- 
tively analyze low concentrations of TBP vapor by capturing TBP 
on charcoal filters and analyzing for phosphorus using x-ray 
fluorescence. Collecting of applicable literature needed for 
planned evaluations in the mixed oxide studies was initiated. (LK) 


269 (DOCKET-50332—59) Barnwell Nuclear Fuel Plant. IE 
bulletin No. 76-06. (Allied-Gulf Nuclear Services, Barnwell, S.C. 
(USA)). 21 Jul 1976. 4p. 
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(DOCKET-50564—1) Nuclear Fuel Recovery and 
Center. License application, PSAR, volume 1. (Exxon 
Nuclear Co., Richland, Wash. (USA)). 1976. 565p. (XN- 
FR—32(Rev.0)(Vol.1)). Dep. NTIS $13.50. 
A summary of the location and major design features of the 
Nuclear Fuel Recovery = Recycling Center is 
presented. The safety aspects of the proposed facilities and opera- 
tions are summarized, taking into account possible normal and ab- 
normal operating and environmental conditions. A chapter on site 
characteristics is included. (LK) 


271 (DOCKET-S0564—2) Nuclear Fuel Recovery and 
Recycling Center. License application, PSAR, volume 2. (Exxon 
Nuclear Co., Richland, Wash. (USA)). 1976. 396p. (XN- 
FR—32(Rev.0)(Vol.2)). Dep. NTIS $10.75. 
Volume 2 comprises the illustrations pertaining to Chapter 
ak site characteristics and Chapter 4 on principal desien criteria. 
) 


(DOCKET-50564—3) Nuclear Fuel Recovery and 
i Center. License application, PSAR, volume 5. (Exxon 
Nuclear Co., Richland, Wash. (USA)). 1976. 550p. (XN- 
FR—32(Rev.0)(Vol.5)). Dep. NTIS $13.00. 
Volume 5 comprises Chapter 7 which describes those fea- 
tures used in the confinement, treatment, and disposal of wastes, 
both radioactive and nonradioactive. (LK) 


273 (DOCKET-50564—4) Nuclear Fuel Recovery and 
Recycling Center. License application, PSAR, volume 6. (Exxon 
Nuclear Co., Richland, Wash. (USA)). 1976. 332p. (XN- 
FR—32(Rev.0)(Vol.6)). Dep. NTIS $10.00. 

Volume 6 comprises Chapters 9 through 12 on safety analy- 
sis, conduct of operations, technical specifications, and quality as- 
surance. (LK) 


274 (DOCKET-S0564—5) Nuclear Fuel Recovery and 
Recycling Center. License application, PSAR, volume 7. (Exxon 
Nuclear Co., Richland, Wash. (USA)). 1976. 375p. (XN- 
FR—32(Rev.0)(Vol.7)). Dep. NTIS $10.50. 

Volume 7 comprises the Appendices for the Preliminary 
Safety Analysis Report. Contained in the Appendices are test bor- 
ing records obtained from the Bear Creek Site located in Oak 
Ridge, TN; radionuclide content of the fuel to be processed; 
results of probabilistic analysis of tornado-generated missiles; criti- 
cality safety bases; radionuclide behavior in accidents; and results 
of explosion calculations made by an outside consultant in support 
of the safety analyses for the center. (LK) 


275 (DOCKET-50564—6) Nuclear Fuel Recovery and 
Recycling Center. License application, PSAR, volume 3. (Exxon 
Nuclear Co., Richland, Wash. (USA)). 1976. 343p. (XN- 
FR—32(Rev.0)(Vol.3)). Dep. NTIS $10.00. 

Volume 3 comprises Chapter 5 which provides descriptive 
information on Nuclear Fuel Recovery and Recycling Center 
buildings and other facilities, including their locations. The design 
features discussed include those used to withstand environmental 
and accidental forces and to insure radiological protection. (LK) 


276 (DOCKET-50564—7) Nuclear Fuel Recovery and 
Recycling Center. License application, PSAR, volume 4. (Exxon 
Nuclear Co., Richland, Wash. (USA)). 1976. 675p. (XN- 
FR—32(Rev.0)(Vol.4)). Dep. NTIS $16.25. 

Volume 4 comprises Chapter 6 on process systems. The fol- 
lowing aspects are considered: process systems, product handling, 
process support systems, process instrumentation, and R and D 
requirements. (LK) 


277 (DPST—75-448(DRAFT)) Assessment of nuclear fuel 

. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). Sep 1975. Contract AT(07-2)-1. 
145p. Dep. NTIS $6.00. 

The status of technology and the regulatory situation are 
summarized; the level of Federal support believed to be necessary 
to ensure that the nuclear option plays its role in the National 
Energy Plan is estimated. The assessment is based on a review of 
the open literature (no proprietary information), preliminary 
economic calculations, and experience of the Du Pont staff in the 
design, construction, and operation of nuclear facilities at Hanford 
and Savannah River. Because of the limited time available for the 
review, the conclusions and recommendations are preliminary, but 
they should provide an ee point - departure for planning 

purposes. A summary of recommendation conclusions is pro- 
vided at the beginning of the report, a perce status of the ap- 
plicable technology is given in Appendix B, and a glossary of terms 
is provided at the end of the report. 


278 (GA-A—13807) HTGR fuel reprocessing technology. 
Brooks, L.H.; Heath, C.A.; Shefcik, J.J. (General Atomic Co., San 
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—— Calif. (USA)). 30 Apr 1976. Contract E(04-3)-167. 25p. 
(Cc gyn Dep. Nfis $3.50. 
From Meeting of the American Institute of Chemical En- 
ineers; Atlantic City, New Jersey, United States of America 
USA) (27 Aug 1976 6. 
following aspects of HTGR reprocessing technology are 
discussed: characteristics of HTGR fuels, criteria for a fuel 
reprocessing flowsheet; selection of a reference reprocessing 
flowsheet, and waste treatment. (LK) 


279 (GA-A— 13808) Flowsheet development for HTGR fuel 

. Baxter, B.; Benedict, G.E.; Zimmerman, R.D. 
(General Atomic Co., San Diego, Calif. (USA)). 30 Apr 1976. 
— E(04-3)-167. 28p. (CONF-760823—6). Dep. NTIS 

From Meeting of the American Institute of Chemical En- 
gineers; Atlantic City, New Jersey, United States of America 
(USA) (27 Aug 1976). 

Development studies to date indicate that the HTGR fuel 
blocks can be effectively crushed with two stages of eccentric jaw 
crushing, followed by a double-roll crusher, a screener and an ec- 
centrically mounted single-roll crusher for oversize particles. 
Burner development results indicate successful long-term operation 
of both the primary and secondary fluidized-bed combustion 
systems can be performed with the equipment developed in this 
program. Aqueous separation development activities have centered 
on adapting known Acid-Thorex processing technology to the 
HTGR reprocessing task. Significant progress has been made on 
dissolution of burner ash, solvent extraction feed preparation, slur- 
ry transfer, solids drying and solvent extraction equipment and 
flowsheet requirements. 


280 (GA-A—13949) Thorium utilization program. Quar- 
terly progress report for the period ending May 31, 1976. (General 
Atomic Co., San Diego, Calif. (USA)). 30 Jun 1976. Contract 
E(04-3)-167. 226p. Dep. NTIS $8.00. 
The work reported includes the development of unit 
processes and equipment for reprocessing of High-Temperature 
Gas-Cooled Reactor (HTGR) fuel and the design and development 
of an integrated line to demonstrate the head end of HTGR 
reprocessing using unirradiated fuel materials. Work is also 
described on trade-off studies concerning the required design of 
recycle facilities for the large-scale recycle of HTGR fuels in order 
to guide the development activities for HTGR fuel recycle. 


261 (ICP—1086) Idaho Chemical programs annual technical 
report, fiscal year 1975. Buckham, J.A.; Bower, .R.; Struhs, R.T. 
(eds.). (Idaho National Engineering Lab., Idaho Falls (USA)). Jun 
1976. Contract E(10-1)-1375. 136p. Dep. NTIS $6.75. 

The operating experience in fuel processing, waste calcin- 
ing, and other waste management activities at the ICPP for FY 
1975 is summarized. A campaign of coprocessing zirconium and 
aluminum fuels to recover uranium, the second electrolytic 
processing campaign to convert recovered and purified uranyl 
nitrate solution to UO,, and four operating periods of the Rare Gas 
Plant to recover “Kr and xenon were successfully completed, with 
all systems functioning well except for minor difficulties. Support 
activities include laboratory-scale stability studies of various waste 
blends; particle size distribution studies of the ICPP stack; evalua- 
tion of possible remote radiation measuring methods; tests to esti- 
mate corrosion; treatment of fuel storage basin water; progress in 
development of processes for Rover and HTGR fuels; laboratory 
testing of filters that deteriorated during the sixth waste calcining 
campaign; visual inspection of the primary calciner vessel; tests to 
determine what causes ruthenium to volatilize; various studies in 
support of future fluidized-bed calcining operations; other waste 
management activities including studies of the collection and lon ng- 
term storage of “Kr, development of a suitable absorbent for "I 
(I,); and continuing studies in support of the. proposed INEL facili- 
ty for treating transuranic wastes. Research programs in other 
areas include: determining burnup for fast breeder reactor fuels, 
continued study of the iodine pathway, development of a fluidized- 
bed heat exchanger for use with geothermal waters, and involve- 
ment in the study of the natural fossil fission reactor at the Oklo 
mine in Gabon, West Africa. 


282 (ORNL/TM—5253) Conceptual design of a continuous 
fluorinator mental facility (CFEF). Lindauer, R.B.; 
Hightower, J.R. Jr. (Oak Ridge National Lab., Tenn. (USA)). Jul 
1976. Contract W-7405-eng-26. 20p. Dep. NTIS $3.50. 

A conceptual design has been made of a circulating salt 
system, consisting principally of a fluorinator and reduction 
column, to demonstrate uranium removal from the salt by fluorina- 
tion. The fluorinator vessel wall will be protected from fluorine 
corrosion by a frozen salt film. The circulating salt in the fluorina- 
tor will be kept molten by electrical heating that simulates fission 
product heating in an actual MSBR system. 
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283 (ORNL/TM—5463) LMFBR re ing program. 
Progress report, January 1—March 31, 1976. Burch, W.D.; Feld- 
man, M.J.; Unger, W.E.; Vondra, B.L. (Oak Ridge National Lab., 
Tenn. ( USA)). Jun 1976. Contract W-7405-eng-26. 79p. AT. 

A test with H. B. Robinson reactor fuel solution (burnup, 
30,000 MWd/ton; cooling period, 23 months) gave an iodine 
removal, as insoluble Pdl,, of 98.6 percent. Cadmium and potassi- 
um zeolites were found to be ineffective for removing CH,!I from 
simulated off-gas streams containing NO, and moisture. The dis- 
solution rate of PuO, microspheres in 7.35 M HI-3 percent H,;PO, 
was found to be 25 percent greater than the initial dissolution rate 
in 15.8 M HNO,-0.04 M HF. The dissolution rate in HI solution 
remains approximately constant with time in contrast to dissolution 
rates in HNO,-HF solutions, which decrease as plutonium dis- 
solves. Equations for predicting PuO, dissolution rates in HNO,-HF 
solutions have been developed by statistical analysis of previously 
reported data. In further tests that were made to study the poten- 
tial problem of deposition of ruthenium on the walls of a volox- 
idizer, specimens of alumina and stainless steel tubing were 
prepared with coatings of RuO,. In subsequent tumbling tests in 
the 150-mm-diam,bench-scale voloxidizer, the ruthenium adhered 
tenaciously to the alumina but much less so to the stainless steel 
tubing. Removals of about 50 percent in 4 hr and 90 percent in 10 
hr were obtained from the latter. The lodox demonstration system 
included two successful 6-hr runs of the integrated lodox bubble- 
cap column and the hyperazeotropic nitric acid regeneration unit. 
Decontamination factors for methyl iodide averaged 3.2 per plate. 
The examination of alternative methods for cutting up, or shearing, 
fuel rods for dissolution has continued. A test fixture to study 
removal of rods from the sheath was completed. 


284 (BNWL-tr—184) Extraction of americium, curium, 
strontium, and rare-earth elements from aqueous tail-end solutions 
from reprocessing of spent fuel elements of water-moderated water- 
cooled power reactors. Shevchenko, V.B.; Smelov, V.S.; Kozlov, 
A.G.; Chubkov, V.V.; Lanin, V.P.; Smetanin, E.Ya. Translated 
from At. Energ. (USSR); 37: No. 5, 379-383(1974). 15p. Dep. 
NTIS $3.50. 

The theoretical foundations for conditions allowing quan- 
titative extraction of strontium, americium, curium, and rare-earth 
elements from an aqueous tail-end solution and for the conditions 
under which these elements are separated by fractionation in re- 
extraction operations using di-2-ethylhexylphosphoric acid are con- 
sidered. Successful practical use of these conditions is illustrated 
by the extraction and separation of the aforementioned elements 
from aqueous tail-end solutions resulting from the regeneration of 
spent fuel elements from a water-moderated, water-cooled power 
reactor. (LK) 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 321 


285 (LA-UR—76-1456) Containment of plutonium and 
uranium. Brandon, E. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-Eng-36. 6p. (CONF-760352—1). 
Dep. NTIS $3.50. 

From Interagency Mechanical Operations Group meeting; 
Golden, Colorado, United States of America (USA) (2 Mar 1976). 

The types of capsules, capsule requirements, and the encap- 
sulation method for plutonium and uranium are discussed. (LK) 


286 (SAND—76-5544) Available packaging and t 

os systems. Jefferson, R.M.; Bonzon, L.L. (Sandia Labs., Al- 
uerque, N.Mex. (USA)). 1976. — AT(29-1)-789. 53p. 
CONF-760701—3). Dep. NTIS $4.5 

From International mr or on management of waste 
from the LWR fuel cycle; Denver, Colorado, United States of 
America (USA) (11 Jul 1976). 

This paper describes the available packaging and transporta- 
tion systems for shipments of radioactive material. The conclusion 
is that the current technology is adequate to meet the present 
transportation requirements of an evolving industry. This evolution 
is also apparent in the certication testing of packages where tests, 
based on transportation accident data, are ig formulated and 
evaluated; a brief review is included. 17 figures, 7 tables. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 849 
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287 piwee ap Mae p 1-29) Domestic and f mn urani- 
um requirements, 1 2060. 
ton, DC). 1975. 

From Uranium industry seminar; Grand Junction, Colorado, 
United States of America (USA) (7 Oct 1975). 

In Uranium industry seminar. 

On the basis of the initial ERDA update of the AEC nuclear 
forecast, a range of possible demands for uranium during the rest 
of the century was analyzed. The assumptions leading to these 
forecast demands were provided so they could be examined and 
evaluated. The topics discussed were total energy, electricity, elec- 
trical capacity, nuclear capacity, foreign forecast, reactor mix, con- 
traints, U.S. uranium requirements, and foreign uranium require- 
ments. (JSR) 


288 (GJO—108(75), pp 31-49) Uranium market activities. 
Patterson, J.A. (ERDA, Washington, DC). 1975. 

From Uranium industry seminar; Grand Junction, Colorado, 
United States of America (USA) (7 Oct 1975). 

In Uranium industry seminar. 

Results are summarized from the 1974 ERDA annual survey 
of buyers and sellers and from a survey of uranium price data 
which provided information on additional domestic buying activity 
during the first half of 1975 through 1982. (JSR) 


oreig : 
Hanrahan, E.J. (ERDA, Washing- 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 1127 


289 (SRO-TWM—76-1) Integrated radioactive waste 
management plan: Savannah River Plant, Aiken, South Carolina. 
(Energy Research and Development Administration, Aiken, S.C. 
(USA). Savannah River Operations Office). 1976. 305p. Dep. 
NTIS $9.75. 

This document presents Savannah River’s plan for con- 
trolling the releases of radioactivity and ensuring the safe storage 
of radioactive wastes generated by past, present, and future opera- 
tion of the Savannah River Plant. The basic and fundamental ob- 
jective of the Savannah River waste management program is to 
handle these wastes at all times in a manner: (1) that will not en- 
danger the health and safety of the employees or the public; (2) 
that will not have an adverse impact on man’s environment or on 
the ecology; and (3) that will be accepted by the public. For the 
purpose of this document, waste was categorized into solid, liquid, 
and gaseous terms. The various waste management operations are 
categorized as treatment, storage, and release operations. Follow- 
ing a summary of the environmental effects of SRP emissions, the 
document includes in succession (1) a description of processes 
that generate wastes, (2) a description of the various waste treat- 
ment techniques, (3) a description of the waste holding facilities, 
and (4) a description of the plant’s waste storage facilities. Future 
plans are also described. The document is of sufficient detail that 
it provides a ready reference describing the origin of the wastes as 
well as the techniques currently employed in managing the wastes. 
Throughout this document, concentration limits are noted that 
govern releases of radioactive effluents to the environment from 
individual operations or facilities within a plant area. These con- 
centration limits are designed to assure that the summation of 
releases from each facility within the area does not exceed the an- 
nual operating guide established for that area. The area operating 
guides are tabulated. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 281, 307, 320, 729 


290 (ARH-ST—128B) Research and Engineering Division 
semiannual report, KK process development and technology, May 1, 
1975—October 31, 1975. Fox, R.D.; Manry, C.W. (eds.). (Atlantic 
Richfield Hanford Co., Richland, Wash. (USA)). Apr 1976. Con- 
tract E(45-1)-2130. 113p. Dep. NTIS $5.50. 

This document represents the second of a series reporting 
on a semiannual basis the activities supported by KK funds in the 
areas of process development. These research and engineering ac- 
tivities have the goal of improving the performance of the plutoni- 
um processing and waste management programs bein: rated b 
the Atlantic ichfield Hanford lompany. dae r 


291 (BNWL— 1994) Research and development activities, 
waste fixation program. Quarterly progress report, Oc- 
tober—December 1975. McElroy, J.L. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Apr 1976. Contract E(45-1)- 
1830. vp. Dep. NTIS $6.50. 
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Engineering scale in-can melting tests were made to deter- 
mine the melting capacity of a finned 12-in.-diam. canister and to 
demonstrate vitrification of Nuclear Fuel Services-type waste 

roduced by the spray calciner. Tests of the fluidized-bed calciner 
ve developed a = new operating method. The approach 
uses a continuous inert replacement technique which resolves 
problems of too rapid attrition of the bed and calcine fission 
product inventory in the fluidizing section. Methods to reduce or 
eliminate the effects of molybdate and borate phase separation and 
to improve low acid durability have been identified. Data on densi- 
| age a and stored energy build-up in glass samples doped with 
m were extended to a dose of 1.75 x 10"* alpha disintegrations. 
Preliminary tests were conducted to evaluate the incorporation of 
cladding hulls in glass to increase thermal conductivity, dispose of 
hulls and use the reducing action of Zircaloy to prevent formation 
of molybdenum compounds. Soxhlet leach tests were made of glass 
samples in long-term storage at elevated temperature. The only 
time-dependent changes appear to be an increase in leach rate of 
samples stored at 700°C and a decrease in those stored at 900°C. 
Further tests of the plasma spray method of applying several en- 
capsulating coatings to waste pellets demonstrated partially 
satisfactory bonding characteristics, but in every case coating 
porosity or cracking could not be avoided. The feasibility of coat- 
ing ''stand-in’’ waste particles by a chemical vapor-deposi- 
tion/fluidized-bed process was demonstrated. (LK) 


292 (BNWL—2061) Vitrification of nuclear waste calcines 
by in-can . Blair, H.T. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). May 1976. Contract E(45-1)-1830. 24p. 
Dep. NTIS $3.50. 

Vitrification of nuclear waste calcines using the storage 
canister as the melting crucible has been under development on an 
engineering scale in both radioactive and nonradioactive facilities 
at the Pacific Northwest Laboratory since 1968. Processing 
techniques, melting rates, canister designs, and the effects of the 
process on the canister and product are presented. 


293 (CONF-760822—9(DRAFT)) Behavior of highly 
radioactive iodine on charcoal in moist air. Lorenz, R.A.; Manning, 
S.R.; Martin, W.J. (Oak Ridge National Lab., Tenn. (USA)). 
1976. Contract W-7405-Eng-26. 40p. Dep. NTIS $4.00. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

The behavior of highly radioactive iodine adsorbed on char- 
coal exposed to moist air (110 torr water vapor partial pressure) 
was investigated in a series of six experiments. The amount of 
radioactive I on the well-insulated 28-cm* bed ranged from 50 to 
570 Ci, and the relative humidity was 47 percent at the bed inlet 
temperature of 70°C. Radioactive iodine was released from the test 
beds at a continuous fractional release rate of approximately 7 x 
10-*/hr for all types of charcoal tested. The chemical form of the 
released iodine was such that it was very highly penetrating with 
respect to the nine different types of commercial impregnated 
charcoals tested in backup collection beds. Two types of silver- 
nitrate-coated adsorption materials behaved similarly to the char- 
coals. Silver-exchanged type 13-X molecular sieve adsorbers were 
20 to 50 times more efficient for adsorbing the highly penetrating 
iodine, but not as efficient as normally found for collecting methyl 
iodide. The chemical form of the highly penetrating iodine was not 
determined. When the moist air velocity was decreased from 28.5 
fpm (25°C) to as low as 0.71 fpm (25°C), the charcoal bed tem- 
perature rose slowly and reached the ignition temperature in three 
of the experiments. At 0.71 fpm (25°C) the ignited charcoal beds 
reached maximum temperatures of 430 to 470°C because of the 
limited oxygen supply. The charcoal exposed for four years at Oak 
Ridge ignited at 283°C compared with 368°C for unused charcoal 
from the same batch. Two of the experiments used charcoal con- 
taining 1 or 2 percent TEDA (triethylene-diamine) and a 
proprietary flame retardant. The oxidation and ignition behavior of 
these charcoals did not appear to be affected adversely by the 
presence of the TEDA. 


294 (COO—2801-1) Feasibility evaluation direct in-vessel 
mode air 


October 1, 1975—December 31, 1975. First, M.W.; Hinds, W. 
(Harvard School of Public Health, Boston, Mass. (USA)). Jan 
1976. Contract E(11-1)-2801. 6p. Dep. NTIS $3.50. 

The initial experimental work on direct in-vessel application 
emergency air cleaning systems is described. Charges of up to four 
pounds of sodium were burned in a 90-m* chamber to produce 
sodium oxide aerosols with peak mass concentration ranging from 
0.08 to 9 gm/m*. Filter samples were taken to monitor the decay 
in mass concentration over a period of hours. Additional measure- 
ments were made to establish floor and wall deposition rates and 
particle size distribution. 
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295 (DP—1405) Mathematical modeling of wiped-film 
evaporators. Sommerfeld, J.T. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). May 1976. Con- 
tract AT(07-2)-1. 75p. Dep. NTIS $5.00. 

A mathematical model and associated computer rogram 
were developed to simulate the steady-state operation of wiped- 
film evaporators for the concentration of typical waste solutions 
produced at the Savannah River Plant. In this model, which treats 
either a horizontal or a vertical wiped-film evaporator as a plug- 
flow device with no backmixing, three fundamental phenomena are 
described: sensible heating of the waste solution, vaporization of 
water, and crystallization of solids from solution. Physical property 
data were coded into the computer program, which performs the 
calculations of this model. Physical properties of typical waste 
solutions and of the heating steam, generally as analytical functions 
of temperature, were obtained from published data or derived by 
regression analysis of tabulated or graphical data. Preliminary 
results from tests of the Savannah River Laboratory semiworks 
wiped-film evaporators were used to select a correlation for the in- 
side film heat transfer coefficient. This model should be a useful 
aid in the specification, operation, and control of the full-scale 
wiped-film evaporators proposed for application under plant condi- 
tions. In particular, it should be of value in the development and 
analysis of feed-forward control schemes for the plant units. Also, 
this model can be readily adapted, with only minor changes, to 
simulate the operation of wiped-film evaporators for other con- 
ceivable applications, such as the concentration of acid wastes. 


296 (DP—1408) Study of methods for removing strontium, 
plutonium, and ruthenium from Savannah River Plant waste su- 
pernate. Wiley, J.R. (Du Pont de Nemours (E.I.) and Co., Aiken, 
S.C. (USA). Savannah River Lab.). Jun 1976. Contract AT(07-2)- 
1. 19p. Dep. NTIS $3.50. 

As a part of long-term waste management studies at the 
Savannah River Laboratory, tests were made to study removal of 
strontium, plutonium, and ruthenium from simulated and actual 
waste supernates. Plutonium was sorbed by Duolite ARC-359 ion 
exchange resin, the same resin that is used to remove cesium from 
waste supernate. Strontium was removed from supernate by sorp- 
tion on a chelating resin Chelex 100, or by precipitation as 
Srs(PO,)s. Activities of "Cs, Sr, and **-**Pu remaining in 
processed waste supernate should be 1-10 nanocuries of each ele- 
ment per gram of salt. Of the methods that were tested, none was 
adequate for plant-scale removal of ruthenium. 


297 (MLM—2337) Tritium waste control project progress 
report, October—December 1975. Bixel, J.C.; Kershner, C.J. 
(Mound Lab., Miamisburg, Ohio (USA)). 30 Jul 1976. Contract 
E-33-1-GEN-53. 20p. Dep. NTIS $3.50. 

In the tritiated liquid waste decontamination by molecular 
excitation studies, further calculations were performed on the 
hydrogen atom-water exchange reactions. Assembly and testing of 
the cell to be used for the measurement of the HTO IR spectrum 
were completed. As a result of findings from trial loadings using 
HD as a surrogate for HT in the oxidation system, it is believed 
that larger quantities of HTO will be required to obtain the desired 
ir spectrum. This appears to be a result of a significant adsorption 
of the water on the inner surface of the spectrometer cell. In the 
catalytic exchange detritiation studies, leak checking and cold 
operational testing of the experimental apparatus were completed. 
Modifications were made to improve the operability and reliability 
of the system as originally designed by Engelhard Minerals and 
Chemicals Corp. A computer program was prepared for the calcu- 
lation of twelve hydrogen isotopic compounds in thermodynamic 
equilibrium. This program based on the free energy minimization 
technique produced data on the equilibrium concentrations of triti- 
um compounds from reactants with various T/D/H/O ratios (e.g., 
T/H = approximately 10~* to Lg meme very 10-*) at temperatures 
ranging from 300 to 800°K. bourdon tube pressure gage on 
the prototype shipping container has been laced with a 316 
staishess steel pressure transducer to decrease mechanical vul- 
nerability of the package. Procedures have been established for 

and safety testing the primary container and a safety analysis 
review for the complete assembly in the AL-MI outer shipping 
container has been initiated. 


298 (ORNL/MIT—235) Denitrification of nitrate waste solu- 
tions. Michaels, S.L.; Michel, R.C.; Terpandjian, P.D.; Vora, J.N. 
(Oak Ridge National Lab., Tenn. (USA)). 19 May 1976. Contract 
W-7405-eng-26. 21p. Dep. NTIS $3.50. 

Bacterial denitrification by Pseudomonas Stutzeri has been 
chosen as the method for removing nitrate from the effluent 
stream of the Y-12 uranium purification process. A model was 
developed to predict bacterial growth and carbon and nitrate 
depletion during the induction period and steady state operation. 
Modification of analytical procedures and automatic control of the 
pH in the reactor are recommended to improve agreement 
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between the prediction of the model and experimental data. An in- 
itial carbonito-nitrogen (C/N) mass ratio of 1.4-1.5 insures 
adequate population growth during the induction period. Further 
experiments in batch reactors and in steady state flow reactors are 
recommended to obtain more reliable kinetic rate constants. 


299 (DP-TR—4) Detritiation plant of the Laue Longevin In- 
stitute. Pautrot, P.; Arnaud, J.P. (CEA, 75 - Paris (France)). 1975. 
Translation by F.B. Longtin from pp 388-398 of Nuclear Energy 
Maturity, volume 2. (CONF-750411—91). 13p. Dep. NTIS $3.50. 

ms From European nuclear conference; Paris, France (21 Apr 
1975). 

The detritiation plant at the Laue Longevin Institute, which 
is to serve the double coma of detritiation and reconcentration 
of heavy water in the high flux reactor (HFR) is described. The 
process effected in this unit combines a catalytic exchange 
between heavy water and deuterium and a distillation of liquid 
deuterium. Placed in operation at the end of 1971, this installation 
processed heavy water from the HFR from the beginning of 1972, 
maintaining an isotopic concentration above 99.6 percent and a 
tritium activity below 2 Ci/liter. Exceptionally satisfactory per- 
formance now permits also processing of tritiated heavy water 
from external sources. 


300 Method and device for incinerating radioactive wastes 
and preparing burnable wastes for non-polluting storage. Hempel- 
mann, W. (to Gesellschaft fuer Kernforschung m.b.H.). US Patent 
3,922,974. 2 Dec 1975. Priority date 18 Oct 1972, German, 
Federal Republic of (F.R. Germany). 12p. 

An apparatus for incinerating radioactive wastes includes a 
furnace which has air inlet conduits and a flue gas outlet conduit 
and air heaters as well as blowers connected to the air inlets for 
forcing hot air into the furnace. The apparatus further has a feed- 
ing device connected to the charging end of the furnace for in- 
troducing liquid or solid wastes thereinto and a device which com- 
municates with the discharge end of the furnace for removing solid 
reaction products from the furnace. In the flue gas conduit there is 
connected a plurality of flue gas filters each containing filter can- 
dles, a flue gas chamber and a mechanism for removing ashes from 
the flue gas chamber. The apparatus also includes a mixer section 
connected with the outlet of each flue gas filter and having a 
mechanism for mixing cool air with the flue gas filtered by the flue 
gas filters. Gas blowers connected to the output of the mixer sec- 
tion draw the gas from the apparatus. 18 Claims, 8 Drawing 
Figures. 


301 (BNWL-tr—197) Confinement of radioactivity in 
glasses. Laude, F.; Bonniaud, R.; Sombret, C.; Rabot, G. 1976. 
Translation of Paper SM-207/36. (CONF-760310—14). 25p. Dep. 
NTIS $3.50. 

From IAEA symposium on the management of radioactive 
waste; Vienna, Austria (22 Mar 1976). 

It is now universally recognized that the concentrated fission 
product solutions presently stored in stainless steel vessels must be 
transformed into a solid with the maximum long-term stability. In 
France, the Atomic Energy Commission (CEA) has developed in- 
dustrial vitrification processes. The inorganic glass material, which 
is homogeneous and non-porous, has a certain number of ad- 
vantages. At high temperatures it can dissolve most oxides, so that 
almost all fission products can be easily incorporated. The dif- 
ferent types of fission product solution having different chemical 
compositions necessitate the use of relatively varied glass formulas, 
which are the subject of systematic studies. The glasses selected 
must possess qualities of sufficient nuclear, thermal, and chemical 
stability. These properties are studied separately according to the 
importance of the a-emitters in the glasses. Such studies consist of 
tests with active materials using glass blocks of around 700 cm', 
produced by processes similar to industrial manufacturing 
processes. It can be assumed that the influence of 8 and y emitters 
on the stability of the selected borosilicate glasses, which have 
leaching rates between 10-* and 10-* g.cm~*.day™', is slight. In 
contrast, the influence of a emitters has yet to be determined ac- 
curately. A study of these glasses has been undertaken by incor- 

rating increasing quantities of a emitters in the form of ™*Pu, 

‘Am and “Cm in blocks of around 700 cm' size. The results ob- 
tained will affect the policy to be followed concerning possible 
separation of the actinides. 


- (BNWL-tr—196) Progress in the techniques of bitu- 
mi liquid effluents of pressurized-water nuclear r ts. 
Cefillatte "G. 1976. Translation of SM_—207/39. (CONF- 
760310—13). 20p. Dep. NTIS $3.50. 

From IAEA symposium on the management of radioactive 
waste; Vienna, Austria (22 Mar 1976). 

The report concerns recent advances in the technique of 
direct bituminization, without preconcentration, of spent effluents 
from a light-water nuclear power plant of the PWR type. Direct 
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bituminization consists in complete dehydration in a thin-film verti- 
cal evaporator of the dilute emulsion formed by the mixture of 
bituminous emulsion and effluents at pH 9.6. The bituminous coat- 
ing containing 40 to 50 percent salts and at least 1 percent water 
flows by gravity into a drum where it solidifies. Decontamination 
of the distillates is perfected by passage through columns of active 
carbon and ion-exchange resins. The process was developed in the 
pilot plant of the Cadarache Center, which is equipped with a 
LUWA L150 evaporator with which 60 liters per hour of effluents 
of activity around 1 Ci/m* can be treated. The decontamination 
factors of the devices are between 10* and 10°, and the real con- 
centration factor attains 290 with effluents having a concentration 
of 2 g/l. The properties of the solidified waste are mentioned: den- 
sity, bitumen content, softening point, leaching rate and thermal 
stability. Finally, on the basis of an industrial direct bituminization 
plant with a capacity of 3 m* per hour, the annual cost of treating 
the spent effluents of two 900-MWe PWR nuclear power plants is 
estimated to be one and one half million francs. Comparison of the 
number of barrels ked by bitumen and cement reveals a 
volume gain of 2.7 in favor of bitumen for the solidified wastes to 
be stored. 


303 (BNWL-tr—194) Current development of the process of 
continuous vitrification of solutions of fission products. Jouan, A.; 
Cartier, R.; Bonniaud, R.; Sombret, C. 1976. Translation of SM- 
207/27. (CONF-760310—12). 24p. Dep. NTIS $3.50. 

From IAEA symposium on the management of radioactive 
waste; Vienna, Austria (22 Mar 1976). 

With the continuous vitrification process concentrated solu- 
tions of fission products can be transformed to a vitrified solid 
while assuring a very appreciable reduction of their volume. 
Developed by the French Atomic Energy Commission (CEA), the 
technique has now reached ‘’maturity’’ and the Marcoule Vitrifi- 
cation Works constitutes the first stage of its industrial develop- 
ment. Its principle is reviewed in the present report, but the main 
objective here is to describe the modular design of the apparatus 
of which it consists. This has been specially studied in order to be 
dismantled in the hot cell using only an overhead crane and 
remote manipulators. The operating features are rapidly reviewed, 
with the accent on control and operating safety of the apparatus, 
the reliability of which has been demonstrated in more than 8000 
hours of tests on a first prototype. A second, improved prototype, 
which is an exact model of the apparatus of the Marcoule Vitrifi- 
cation Works, has been constructed. This workshop is described by 
reviewing the diiferent stages of production of glasses, of their 
packing in welded pots, and of their storage in buried vertical 
shafts after decontamination of their outer casing. The principal 
methods of maintenance are also described. Start-up of active 
operation is planned for 1977, and the works ought to treat the 
Marcoule production and within 10 years absorb the existing stock 
of solutions of fission products. 


304 (BNWL-tr—190) Thermal, chemical, and radiation sta- 
bility of vitrified radioactive wastes. Kulichenko, V.V.; Krylova, 
N.V.; Musatov, N.D. 1976. Translation of Paper SM-207/105. 
(CONF-760310—10). 22p. Dep. NTIS $3.50. 

From IAEA symposium on the management of radioactive 
waste; Vienna, Austria (22 Mar 1976). 

Data on the thermal and radiation stability of vitrified 
preparations obtained from the solidification of high-level waste of 
various composition are presented. The materials are classified on 
the basis of variations in their properties (chemical stability, radia- 
tion stability, radioisotope leaching, crystallizability, and thermo- 
physical constants). The possibility of using various minerals as 
fluxing materials and the conditions governing this use are con- 
sidered. 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 290, 291, 296, 300, 1503 


305 (ARH-ST—133) Vapor—liquid—solid phase equilibria 
of radioactive sodium salt wastes at Hanford. Barney, G.S. 
(Atlantic Richfield Hanford Co., Richland, Wash. (USA)). Jan 
1976. Contract E(45-1)-2130. 34p. Dep. NTIS $4.00. 

Phase equilibria of the seven-component system, NaOH- 
NaNO,-NaNO,-NaAlO,-Na,SO,-Na;CO;-H,O, were studied. This 
system simulates radioactive sodium salt wastes stored in un- 
derground tanks at Hanford. Equilibrium water vapor pressure of 
the aqueous phase and solubility of the salts were measured as a 
function of temperature and NaOH concentration. These data are 
used to predict deliquescence of stored salt wastes and also to pre- 
dict the chemical identity of solid residues from evaporation of 
liquid wastes. 
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Se ne Sa ete ee Sters: a 


R.; Becker, W.; Divis, E. (Brookhaven National Lab., U 
—— — Contract E(30-1)-16. 17p. —~ 4 NTIS $3.50. 

‘olymer impregnation is to greatly improve the leach 
rate of tritiated concrete specimens enn laboratory scale. This 
technique is proposed for the disposal of high level tritiated aque- 
ous waste. Work was directed towards the development of a soak 
impregnation technique for large-scale samples. Four cylindrical 
specimens of polymer impregnated tritiated concrete with approxi- 
mate dimensions of 27 cm dia x 28 cm length containing ten curies 
of tritium each were produced using this technique. These 
specimens were buried in individual lysimeters at the Savannah 
River Plant and are being monitored to determine the rate of triti- 
um release in the burial environment. 


307 (BNWL—2051) Radiation effects in solidified high level 
wastes. Part 2. Helium behavior. Turcotte, R.P. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). May 1976. Contract 
E(45-1)-1830. 47p. Dep. NTIS $4.00. 

An experimental investigation of helium diffusion in a simu- 
lated zinc borosilicate nuclear waste glass is described. The helium 
inventory was generated by **Cm doping and the influence of a 
damage demonstrated. Diffusion at short times and low fractional 
release values follows Arrehnius behavior and the diffusion coeffi- 
cient is given as D/sub U/ = 2.1 x 107% exp (-15,000/RT). At 
longer times and higher fractional release values, trapping effects 
are observed, causing an apparent decrease in diffusivity by about 
one order of magnitude. Some estimates are presented with respect 
to canister pressurization as a function of storage time, tempera- 
ture, and glass geometry. 


308 (COO—2689-4) Seabed disposal program: geochemical 
and sedimentological studies of North Pacific sediments. 
report, January 1, 1976—March 31, 1976. Heath, G.R. (Rhode 
Island Univ., Kingston (USA). Graduate School of Oceanography). 
Apr 1976. Contract E(11-1)-2689. Sp. Dep. NTIS $3.50. 

Studies of sorption equilibria between end-member (illite- 
rich and smectite-rich) clays from the MPG-2 area (33°20'N, 
151°00’W) and ThCl, solutions in 0.7M NaCl have shown that 
partitioning is both concentration and temperature dependent. 
Preliminary data indicate that the partition coefficient is inversely 
proportional to the solution concentration, and increases by about 
a factor of 3 from 15 to 85°C. 


309 (DP—1366) Storing solid radioactive wastes at the 
Savannah River Plant. Horton, J.H.; Corey, J.C. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). Jun 1976. Contract AT(07-2)-1. 44p. Dep. NTIS $4.00. 

The facilities and the operation of solid radioactive waste 
storage at the Savannah River Plant (SRP) are discussed in the re- 
port. The procedures used to segregate and the methods used to 
store radioactive waste materials are described, and the monitoring 
results obtained from studies of the movement of radionuclides 
from buried wastes at SRP are summarized. The solid radioactive 
waste storage site, centrally located on the 192,000-acre SRP 
reservation, was established in 1952 to 1953, before any radioac- 
tivity was generated onsite. The site is used for storage and burial 
of solid radioactive waste, for storage of contaminated equipment, 
and for miscellaneous other operations. The solid radioactive waste 
storage site is divided into sections for burying waste materials of 
specified types and radioactivity levels, such as transuranium 
(TRU) alpha waste, low-level waste (primarily beta-gamma), and 
high-level waste (primarily beta ma). Detailed records are kept 
of the burial location of each shipment of waste. With the atten- 
tion currently given to monitoring and controlling migration, the 
solid wastes can remain safely in their present location for as long 
as is necessary for a national policy to be established for their 
eventual disposal. Migration of transuranium, activation product, 
and fission product nuclides from the buried wastes has been 
negligible. However, monitoring data indicate that tritium is 
migrating from the solid waste emplacements. Because of the low 
movement rate of ground water, the dose-to-man projection is less 
than 0.02 man-rem for the inventory of tritium in the burial 
trenches. Limits are placed on the amounts of beta-gamma waste 
that can be stored so that the site will require minimum surveil- 
lance and control. The major ion (approximately 98 percent) 
of the transuranium alpha radioactivity in the waste is stored in 
durable containers, which are amenable to recovery for processing 
and restorage should national policy so dictate. 


310 (DP-MS—76-39) Interim storage of spent fuel assem- 
blies. King, F.D.; Baker, W.H. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). 1976. Contract 
AT(07-2)-1. 46p. (CONF-760701—8). Dep. NTIS $4.00. 

From Internati symposium on management of waste 
from the LWR fuel le; Denver, Colorado, United States of 
America (USA) (11 Jul 1976). 
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Spent fuel discharged from light water reactors (LWR) is 
cooled at the reactor sites for at least 5 months to allow short-lived 
radioactive isotopes to decay. Recently, spent fuel has been con- 
sidered as a possible waste form suitable for interim storage or 
even ultimate = Sy Several alternatives have been demon- 
strated or p for retrievable storage of spent fuel for periods 
of up to 100 years. These include storage in water-cooled basins, 
air-cooled vaults, concrete surface silos, geologic formations, or 
near-surface heat sinks. Water-cooled storage of spent fuel in near- 
surface cells of heavily reinforced concrete lined with stainless 
steel has been proven by about 30 years of operating experience at 
reactor sites and fuel ing plants. Near-surface storage 
with forced-draft air codiee of Hr R (High Temperature Gas 
Reactor) fuels is being used by INEL (Idaho National Engineering 
Laboratory) and is feasible for unpackaged LWR fuel that has 
been out of the reactor at least 3 to 4 years. Natural-draft cooling 
of spent fuel has also been proposed, and demonstration programs 
are in a for CANDU (Canada Deuterium Uranium) fuel. 
Spent fuel assemblies are sealed in thick low-carbon steel con- 
tainers and placed in large cylindrical concrete housings (silos) 
located outdoors. The cooling is completely passive, requiring little 
maintenance and only minimal surveillance. Recent studies com- 
paring the economics of interim storage of spent fuel (throwaway 
fuel cycle) with prompt chemical reprocessing conclude that 
disposal as fuel decreases the Nation's natural resources signifi- 
cantly and is not cost justified if both plutonium and uranium are 
recycled in the nuclear fuel cycle. 


311 (ICP—1087) Stabilization of simulated commercial 
waste calcine. Rindfleisch, J.A. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Jun 1976. Contract E(10-1)-1375. 31p. Dep. 
NTIS $4.00. 

Methods for the fluidized-bed stabilization (nitrate and 
water removal) of commercial and zirconia calcine were evaluated 
using a 2-in.-diam quartz fluidizing vessel; the quantity of cesium 
and ruthenium evolved from the bed during stabilization was also 
measured. 


312 (RED—76-54) Report to the Congress by the Comp- 
troller General of the United States. Improvements needed in the 
land disposal of radioactive wastes: a of centuries. 
(Nuclear Regulatory Commission, Washington, D.C. (USA)). 12 
Jan 1976. 65p. General Accounting Office, Washington, DC. 

Large volumes of other than high-level radioactive wastes, 
including some that are long-lived and highly toxic, are disposed of 
at six licensed commercial and five principal Federal facilities in 
the United States. Some of these sites have been operating for 
more than 30 years, yet, it is not known what mix of hydrogeologi- 
cal characteristics and engineering features offers the greatest as- 
surance that radioactivity, once disposed of, will not create a possi- 
ble public health hazard. The report shows the need for a com- 
prehensive study of existing disposal sites, the development of site 
selection criteria, and other efforts to improve program manage- 
ment and regulation of disposal sites. 


313 (SAND—76-0256) Seabed 
report, January—December 1975. Talbert, D.M. (ed.). (Sandia 
Labs., Albuquerque, N.Mex. (USA)). May 1976. Contract AT(29- 
1)-789. 695p. Dep. NTIS $16.25. 

This document is the report of the activities in the Seabed 
Disposal Program for CY 1975. A summary is given of the 
progress made to determine the feasibility of disposal of high-level 
solidified and encapsulated radioactive wastes into the deep 
seafloor. While a considerable amount of work remains to be done 
to assure safety and feasibility, no technological reasons have been 

resented that would preclude the possibility of successful disposal 
into submarine geologic media. 


314 (SAND—76-5568) Disposal in continental geologic for- 
mations. Lincoln, R.C.; Snyder, A.W. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1976. Contract AT(29-1)-789. 37p. (CONF- 
760701—6). Dep. NTIS $4.00. 

From International symposium on mi ement of waste 
from the LWR fuel cycle; Denver, Colorado, United States of 
America (USA) (11 Jul 1976). 

Waste retrievability is the factor used to distinguish between 
waste storage and waste disposal alternatives. Disposal options as- 
sume no assured ability to retrieve wastes, while storage alterna- 
tives are predicted on a design allowing waste recovery for a 
specified period of time. The waste form, the emplacement 
method, and the time elapsed since emplacement are three factors 
that influence the degree of retrievability from a storage or 
disposal alternative. An overview of these and other factors and 
how apply to various waste management storage and disposal 
pondhen is presented. The advantages, disadvantages and 
technical uncertainties associated with geologic waste disposal in 
very deep holes (greater than 10 km) are summarized. Deep well 
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injection and hydrofracture disposal of selected liquid wastes are 
briefly reviewed. The geologic requirements for deep well injection 
and its applicability to tritiated water disposal are discussed. 
Hydrofracture has been used to dispose of intermediate level liquid 
wastes at ORNL, and the results to date of this disposal operation 
are presented. Three emplacement methods for radioactive waste 
storage and disposal on, in, or under ice sheets are described. 
Recent international comments on ice sheet disposal, reflecting 
concern about the lack of knowledge and predictability of long- 
term ice sheet stability, are presented. Four melting disposal alter- 
natives are described. These techniques all use the thermal power 
density of high-level waste to bring the surrounding medium to its 
melting temperature range. The techniques primarily differ in em- 
placement geometry and the time to first melt and to final 
resolidification. The similarities and differences of these techniques 
are discussed. 


315 S 
storage of radioactive materials (11 Jul 1974) (Engineering Materi- 
als). (Atlantic Richfield Hanford Co., Richland, Wash. (USA)). 
(CAPE—2509). 

5 drawings. 

Purchase specifications meeting the requirements of the De- 
partment of Transportation for radioactive waste storage drums are 
given. The information includes capacity, dimensions, closures, 
gaskets, surface finishes, inspection, tests, and certification. (PMA) 


316 Radioactive waste storage and d : methodologies 
for impact assessment. Perret, F.L. Berkeley, CA; Univ. of Califor- 
nia (1975). 289p. University Microfilms Order No. 76-15,33. 

Thesis (Ph. D.). 

The study reviews the basic issues created by the existing 
and future inventory of high-level wastes and analyzes the charac- 
teristics of the wastes produced by various types of reactors. As 
the quantities of actinides and fission products do not vary much 
with reactor type, the analysis is carried out without considering 
the scenario of nuclear development. The four main classes of 
waste management schemes are the geologic, ice-sheet, seabed, 
and extraterrestrial schemes. Approximately 20 waste management 
alternatives are briefly discussed. Evaluation of the waste manage- 
ment schemes will be carried out by governmental institutions, 
reprocessing organizations, private or public utilities, the public, 
and the population concerned by the impacts of high-level waste. 
A list of approximately 40 criteria, organized in six classes, is 
proposed for comparing the proposed high-level waste manage- 
ment schemes. An attempt of grouping together technological, 
economical, societal, environmental, moral, social, and political 
criteria is proposed. Three categories of evaluation methods are 
examined and illustrated with comparisons of a geologic and an ex- 
traterrestrial scheme. 


317 (BNWL-tr—195) Investigations on the possibility of ulti- 
mate storage of radioactive waste in a subterranean argillaceous for- 
mation. Heremans, R.; DeJonghe, P.; Willcox, J.; Gulinck, M.; 
Laga, P. 1976. Translation of Paper SM-207/9. (CONF- 
760310—11). 26p. Dep. NTIS $4.00. 

From IAEA symposium on the management of radioactive 
waste; Vienna, Austria (22 Mar 1976). 

The preliminary R and D program covering a five-year 
period and currently underway at Mol, Belgium, to evaluate the 
clay beds of that area as possible underground disposal sites for 
radioactive wastes is described and the results obtained to date are 
reported. These include: general aspects of the physical geography 
and geology, geological and geotechnical drillings and geophysical 
measurements on the recommended site, hydrogeological explora- 
tion, chemical and mineralogical analyses of soil specimens, physi- 
cal and mechanical properties of the clays, and ion exchange pro- 
perties of soil samples. (JSR) 


318 (BNWL-tr—198) Seven years’ experience of storage of 
solid radioactive wastes of low or medium activity above ground or 
in concreted ditches. Bardet, G. 1976. Translation of paper SM- 
207/39. (CONF-760310—15). 18p. Dep. NTIS $3.50. 

From IAEA symposium on the management of radioactive 
waste; Vienna, Austria (22 Mar 1976). 

The following aspects of radioactive waste storage are 
discussed: factors in choosing the site; general description of the 
facility and the operations; monitoring methods; volumes treated; 
and transport. (LK) 


319 (BNWL-tr—189) Above-ground storage facilities for 
vitrified highly active wastes. Azamaeva, L.G.; Kondrat’ev, A.N.; 
Kryukov, I.I.; Kulichenko, V.V.; Martynov, Yu.P.; Paramoshkin, 
V.L; Terekhov, V.G. Jul 1976. Translation of Russian report. 23p. 
Dep. NTIS $3.50. 

Two types of storage facilities for highly active vitrified 
wastes are examined: those with air cooling and those with water 


for procurement of 55-gallon drums for 
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cooling of the solidified wastes. The results of thermophysical cal- 
culations are presented for vitrified wastes with various physical 
properties. The designs of storage facilities for vitrified wastes from 
a reprocessing plant and an economic comparison of the alterna- 
tives conside are presented. Simultaneously with the develop- 
ment of methods of solidifying radioactive liquid effluent, methods 
for the reliable and safe storage and burial of solidified wastes are 
being elaborated in the Soviet Union and other countries. The 
problem of the heat of radioactive decay occupies a special place 
in the selection of storage conditions for solidified wastes formed 
as a result of the vitrification of highly active liquid effluent from 
fuel-element reprocessing plants. In order to ensure that the tem- 
peratures of the solidified wastes do not exceed the permissible 
levels for the given material, the decisive dimensions of tanks con- 
taining wastes or the specific heat release of the wastes must be 
limited. The influence of specific heat release and permissible 
storage temperatures of vitrified wastes and of the methods used to 
cool the wastes on the required degree of curtailment of the deci- 
sive dimensions of waste-containing tanks is illustrated. The in- 
fluence of the degree of concentration of liquid effluents in the 
process of waste vitrification on the economics of their storage in 
various types of facilities also is considered. Calculations were 
made for vitrified wastes from a reprocessing plant with a capacity 
of 5 tons of uranium per day. The values of the specific heat 
release of solidified products lie in the range 5 x 10* to 10° w/m*. 
The volume of the stored product varies in inverse proportion to 
the specific heat release from 9400 m* to 470 m*. The total heat 
release in a completely filled storage facility for vitrified wastes is 
20 Mw. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 309, 1487, 1489, 1701 


320 (ICP—1082) Final safety analysis report for the at- 
mospheric protection system. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Jun 1976. Contract E(10-1)-1375. 75p. Dep. 
NTIS $5.00. 

An Atmospheric Protection System (APS) has been con- 
structed at the Idaho Chemical Processing Plant to minimize the 
release of radioactive particulate material to the atmosphere from 
nonroutine occurrences. Existing off-gas cleanup systems remove 
radioactive particulates to we!l below allowable limits for con- 
trolled areas before release to the plant stack. Previously all ven- 
tilation air from process cells was discharged to the stack without 
treatment. The APS provides continuous filtration of all ventilation 
air from process cells and backup filtration of all process off gases 
before they are released to the atmosphere. A safety analysis of 
the potential hazards associated with the APS has been completed. 
The review indicates that the system is capable of withstanding 
design basis natural phenomena including a flood, tornado, and 
earthquake without releasing unacceptable amounts of radioactive 
particulate from the filters to the environment. An in-cell explo- 
sion, fire, mechanical damage, and other postulated accident situa- 
tions were investigated. From these, the design basis accident 
postulated for the facility is complete release of the maximum 
amount of radioactive particulate collected on the 104 ventilation 
air HEPA filters to the atmosphere via the 250-foot high stack. 
Even though the release of all the radioactive particulate contained 
on the filters is hardly credible, it would not present an unaccepta- 
ble hazard to personnel on or offsite. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 758, 1278, 1487 


321 (SAND—76-5373) Risk assessment for the transporta- 
tion of radioactive materials in the U.S.A. Smith, D.R.; Luna, R.E.; 
Taylor, J.M.; DuCharme, A.R. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1976. Contract AT(29-1)-789. 22p. (CONF- 
7608 13—6; IAEA-SR—10/20). Dep. NTIS $3.50. 

From Symposium on the design, construction and testing of 
we ay, | for the safe transport of radioactive materials; Vienna, 


Austria (23 Aug 1976). 

The radiological risk of transporting radioactive materials in 
the United States was evaluated in terms of expected additional 
latent cancer fatalities (LCF). Two risks were estimated: that 
resulting from normal (accident-free) transport and that resulting 
from transportation accidents involving radioactive shipments. A 
standard shipments model was devised to represent the radioactive 
material shipping industry. The calculation of the normal transport 
risk included estimates of exposures to aircraft passengers and 
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crew, truck drivers, cargo handlers, and population along the 
transport link. The accident risk calculation incorporated accident 
probabilities and package release fraction estimates. Dispersible 
materials were assumed to be aerosolized in severe accidents and 
the aerosol cloud transported downwind according to a Gaussian 
diffusion model. An annual normal transport risk of 9600 person- 
rem, or 1.2 LCF, resulted primarily from radiopharmaceutical 
shipments. The annual risk due to accidents was 5.6 x 10~* LCF, 
resulting almost entirely from PuO, shipments. 


REGULATIONS 


322 Safeguarding nuclear materials. Proceedings of a sym- 
posium organized by the IAEA and held in Vienna, 20—24 October 
1975. Vienna; International Atomic Energy Agency (1976). vp. 
(IAEA-SM—201/52). 

From Symposium on the safeguarding of nuclear materials; 
Vienna, Austria (20 Oct 1975). 

Separate papers were abstracted and indexed individually 
for ERDA Energy Research Abstracts. 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 852, 1268 


323 (BNL—21408) Design information questionnaire for a 
model mixed oxide fuel fabrication . Glancy, J.©. (Science 
Applications, Inc., La Jolla, Calif. (USA)). May 1970. Contract 
E(30-1)-16. 89p. Dep. NTIS $5.00. 

For Brookhaven National Lab., Upton, NY. 

The model fuel plant is based oa the proposed 
Westinghouse Anderson, S.C., plant and is typical of plants that 
will be constructed and operated in 1980 to 1990. A number of 
plant systems and procedures are uncertain, and in these cases 
judgment was used in describing relevant parameters in order to 
provide a complete model on which to design an inspection plan. 
The model plant does not, therefore, strictly represent any planned 
facility nor does it strictly represent the ideas of Westinghouse on 
plant design and material accountability. This report is divided into 
two sections. The first section is the IAEA Design Information 
Questionnaire form that contains an outline of all information 
requested. The second section is a complete listing of design infor- 
mation. (DLC) 


324 (BNL—21409) Safeguards implementation practices for 
a model mixed oxide recycle fuel fabrication . Glancy, J.E. 
(Science Applications, Inc., La Jolla, Calif. (USA)). May 1976. 
Contract E(30-1)-16. 109p. Dep. NTIS $5.50. 

Conclusions on the magnitude of the inspection effort and 
its effectiveness in meeting IAEA objectives are summarized: the 
minimum goal quantity that can be detected with 95 percent 
probability is 6 kg Pu. eight to nine resident inspectors are neces- 
sary to monitor all operations (3 shifts a day) and to perform 
verification measurements (23 per day). The facility must also per- 
form inventories monthly if the goal of 6.0 kg is to be attained. Bi- 
monthly inventory and continual on-site resident inspection can 
achieve a detection goal quantity of 8.0 kg Pu with 95 percent de- 
tection probability. For annual inventories, the detection goal 
quantity for a 95 percent detection probability is 40 kg Pu. The 
probability for detecting 8 kg is less than 20 percent. The total in- 
spection effort for a 200 MT/year RFP is estimated to exceed 15 
man-years if [AEA headquarters support and analytical laboratory 
time are added to on-site manpower requirements. Surveillance 
and containment in the form of seals must be applied to prevent 
double inventorying and to assure that samples are extracted from 
the vessel or container being measured. These assurances will 
probably be achieved by on-line instrumentation installed by the 
IAEA prior to plant start-up. For assessment, detailed knowledge 
of plant equipment and floor layout including piping used to trans- 
= material is needed. Such information should be requested 
rom the facility prior to preparation of the SIP. Present NDA ap- 
pears capable measuring all material in the RFP; however, 
verification of residual hold-up will require development of new 
procedures. In-process inventory verification will uire special 
procedures but can be accomplished with present technology. Al- 
ternatives to accountability such as perimeter surveillance and con- 
tainment of declared material within the perimeter should be stu- 
died in order to improve detection sensitivity or decrease the ef- 
fort. (DLC) 


325 (LA-UR—76-852) Gamma ray detector optimization f 
mobile detectors. Sampson, T.E. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-ENG-36. Sp. (CONF- 
760559—3). Dep. NTIS $3.50. 
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From Spring DECUS s ium, 
States of America (USA) (25 1976). 

The Energy Research and t Administration sup- 
ports a program enabling a rapid response to situations requiring a 
mobile, deteotion-at-a-dbtance capability for locatin lest or si 
nuclear materials. For this application, man le, vehicular- 
borne, and airborne detection systems are used. For ma ray 
detection, Nal detectors are used. Because weight is a seri- 
ous constraint, many systems employ unshielded detectors. Results 
of optimization studies to determine a suitable thickness for 12.7 
cm diameter Nal detectors that are commonly used in these appli- 
cations are presented. 


326 (LA-UR—76-1241) Pertable gamma-ray detection 
system for location of radioactive sources. Worth, G.M.; Henery, 
C.N.; Hastings, R.D.; France, S.W. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract 1976. 12p. (CONF-760615—4). 
Dep. NTIS $3.50. 

From 17. annual meeting of the institute of nuclear materi- 
als management; Seattle, Washington, United States of America 
(USA) (23 Jun 1976). 

A portable, battery-powered gamma radiation detection 
system, the RBM 1100 Road Block Monitor, is described. The de- 
tector is a 12.7-cm diameter by 2.54-cm thick Nal(T1) integral as- 
sembly, housed in a weatherproof, insulated case with high and 
low voltage batteries, amplifier, lower level discriminator, low 
power CMOS logic electronics, and a VHF FM transmitter. Alarms 
indicating the presence of radioactive material are generated by a 
logic system that periodically stores a trip level based on an 
average background plus an internally calculated standard devia- 
tion. The operator may select the optimum counting time, the trip 
level in numbers of standard deviations above the average 
background, the background updating mode, and the method of 
alarm annunciation. Alarms may be indicated locally by panel indi- 
cation and/or audible tone, or remotely via a VHF FM transmitter 
with a maximum range of 1.6-km line-of-sight to a suitable 
receiver. Count rate may be read on a top panel meter or recorded 
on a chart recorder. A single frame camera may be attached to 
provide a photographic record. Battery lifetime is 100 to 300 
hours, depending on alarm rate and use of the transmitter. 


327 (MLM—2336(OP)) Gamma-ray isotopic measurements 
for assay of plutonium fuels. Haas, F.X.; Lemming, J.F. (Mound 
Lab., Miamisburg, Ohio (USA)). 1976. Contract E-33-1-GEN-S3. 
13p. (CONF-760615—11). Dep. NTIS $3.50. 

From 17. annual meeting of the institute of nuclear materi- 
als management; Seattle, Washington, United States of America 
(USA) (23 Jun 1976). 

The data presented summarize experience in obtaining plu- 
tonium and americium isotopic data using two systems: a 70 cc 
Ge(Li) system with 1.8 keV resolution at 1332 keV for acquisition 
of spectra up to 700 keV gamma-ray energy and a | cc planar 
system with 600 eV resolution at 122 keV for the acquisition of 
spectra up to 220 keV. Plutonium samples include ash samples 
with plutonium-240 concentrations of 9 to 20 percent; plutonium 
metal samples 6 percent—plutonium-240; ZPPR fuel pins; and 
various waste categories of 6 percent—plutonium-240 material. 
Nondestructive isotopic ratios obtained by gamma-ray spectrosco- 
py are compared to chemical data obtained from these samples. 


328 (SAND—76-0314) Pathfinding in graph-theoretic 
models. I. Simultaneous attack by several teams. Hulme, 


Atanta, Georgia, United 


sabotage 
B.L. (Sandia Labs., ang my N.Mex. (USA)). Jul 1976. Con- 


tract AT(29-1)-789. 23p. Dep. NTIS $4.00. 

Graph models are developed for fixed-site safeguards 
systems. The problem of finding optimal routes for several 
sabotage teams is cast as a problem of finding shortest paths in a 
g . The motivation, rationale, and interpretation of the mathe- 
matical models are discussed in detai!, and an algorithm for effi- 
ciently solving the associated path problem is described. 


329 (SAND—76-5543) Adaptive intrusion data system. 
Johnson, C.S. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. 
Contract AT(29-1)-789. 6p. (CONF-760923—1). Dep. NTIS 
$3.50. 


From International telemetry conference; Los Angeles, 
California, United States of America (USA) (28 Sep 1976). 

An Adaptive Intrusion Data System (AIDS) was developed 
to collect data from intrusion alarm sensors as part of an evalua- 
tion system to improve sensor performance. AIDS is a unique 
digital data compression, storage, and formatting system. It also in- 

ility for video selection and recording for assess- 
ment of the sensors monitored by the system. The system is soft- 
ware reprogrammable to numerous configurations that may be util- 
ized for the collection of environmental, bi-level, analog and video 
data. The output of the system is digital tapes formatted for direct 
data reduction on a CDC 6400 computer, and video tapes contain- 
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ing timed tagged information that can be correlated with the 
digital data. 


ADMINISTRATIVE AND REGULATORY 


330 (REG/G—5.44(Rev.1)) Perimeter intrusion alarm 
systems. (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Office of Standards Development). Jun 1976. 7p. NUREG. 

Paragraph 73.50(b)(4) of 10 CFR Part 73 requires at fuel 
reprocessing plants and other plants processing enriched U, *°U, 
or Pu that the isolation zone be monitored to detect intruders so 
that response by the security forces can be initiated. This guide 
describes six types of perimeter intrusion alarm systems and 
gong criteria for their performance and use as a means accepta- 

le to NRC for meeting the regulations. (DLC) 


331 (SAND—76-5691) Overview of simulation applications 
in safeguards s Dugan, V.L. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1976. Contract AT(29-1)-789. Sp. (CONF- 
760703—9). Dep. NTIS $3.50. 

From Summer computer simulation conference; Washing- 
ton, District of Columbia, United States of America (USA) (12 Jul 
1976). 

The objective of society relative to the utilization of the 
nuclear fuel cycle is to maximize the benefits of the high quality 
energy which is available and to minimize the total '’costs’’ as- 
sociated with acquiring these benefits. The comparison of the 
resulting ‘’benefits’’ to the ‘’costs’’ must be sufficiently attractive 
for society to accept nuclear energy. In this paper a representation 
of the structure determined by the ‘’costs’’ (economic, socio- 
political, institutional, environmental, and legal) associated with 
adversary action against the nuclear industry and with the mea- 
sures implemented to deter, prevent, or recover from adversary ac- 
tions (safeguards) is used to iliustrate a broad view of a dynamic 
safeguards system. This system representation is then used to 
describe the subsystem areas to which simulation techniques are 
currently being applied and to suggest other areas in which various 
simulation applications may benefit the safeguards decision 
process. 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 622 


332 (N—75-28161) Possible application of laser isotope 
separation. Delionback, L.M. (National Aeronautics and Space 
Administration, Huntsville, Ala. (USA). George C. Marshall Space 
ro Center). May 1975. 14p. (NASA-TM-X—64947). NTIS 

The laser isotope separation process is described and its 
special economic features discussed. These features are its low cost 
electric power operation, capital investment costs, and the costs of 
process materials. (Author) (GRA) 


333 process. Lyon, R.K. (to Exxon 
Research hy Engineerin; ee ee. ). US Patent 3,937,956. 10 Feb 
1976. Filed date 23 Oct 1973. 8p. 

The instant invention relates to a process for separating a 
material into two or more in each of which the abundances 
of the isotopes of a given element differ from the abundances of 
the isotopes of the same material in said material. In one embodi- 
ment, the invention relates to a method for the isotopically selec- 
tive excitation of gas phase molecules by multiple infrared photon 
absorption followed by selective dissociation of said excited 
molecules by the absorption of a single photon of visible or ul- 
traviolet light. This invention is useful for, but not limited to, the 
separation of the principal isotopes of uranium. 11 Claims, 2 
Drawing Figures. 


334 Separation of isotopes in a strong infrared laser field. 
Ambartsumyan, R.V.; Gorokhov, Y.A.; Letokhov, V.S.; Makarov, 
G.N.; Ryabov, E.A.; Chekalin, N.V. ‘(Institute of Spectroscopy, 
Academy of Sciences of the USSR, Akademgorodok, Moscow 
Province). Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 4, 437- 
441(Apr 1976). 

The results are reported of an experimental study of isotope 
separation by dissociation of polyatomic molecules in the field of 
high-power CO, laser pulses. Some problems in selective infrared 
photochemistry are discussed. (AIP) 
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HEAVY WATER PRODUCTION 
REFER ALSO TO CITATION(S) 299 


RADIATION SOURCES 


335 (BNWL— 1993) List of ERDA radioisotope (customers 

with summary of radioisotope shipments FY 1975. Simmons, J.L.; 

Gano, S.R. (comp.). (Battelle Pacific Northwest Labs., Richland, 

be (USA)). 1976. Contract E(45-1)-1830. 52p. Dep. NTIS 
4.50. 

The twelfth edition of the ERDA radioisotope customer list 
has been prepared at the request of the Division of Biomedical and 
Environmental Research. The purpose of this document is to list 
the FY 1975 commercial radioisotope production and distribution 
activities of USERDA facilities at Argonne National Laboratory, 
Battelle, Pacific Northwest Laboratories, Brookhaven National 
Laboratory, United Nuclear Inc., Idaho Operations Office, Hanford 
Engineering Development Laboratory, Mound Laboratory, Oak 
Ridge National Laboratory, and Savannah River Plant. (TFD) 


OTHER INDUSTRIAL USES 
REFER ALSO TO CITATION(S) 1641 


ISOTOPIC POWER SUPPLIES 
REFER ALSO TO CITATION(S) 1037 


336 (ANSP-M—12) Thermal stress evaluation of the Viking 
RTG heat shield. Stadter, J.T.; Weiss, R.O. (Johns Hopkins Univ., 
Laurel, Md. (USA). Applied Physics Lab.). Mar 1976. 38p. Dep. 
NTIS $4.00. 

Thermal stress analyses of the Viking RTG heat shield are 
presented. The primary purpose of the analyses was to determine 
the effects of the end cap and the finite length of the heat shield 
on the peak tensile stress in the barrel wall. The SAAS III com- 
puter code was used to calculate the thermal stresses; axisymmet- 
ric and plane section analyses were performed for a variety of tem- 
perature distributions. The study consisted of three parts. In the 
first phase, the influence of the end cap on the barrel wall stresses 
was examined by parametrically varying the modulus of elasticity 
of the contact zone between the end cap and the barrel. The 
second phase was concerned with stresses occurring as a result of 
an orbital decay reentry trajectory, and the effects of the mag- 
nitude and shape of the axial temperature gradient. The final part 
of the study was concerned with the circumferentially nonuniform 
temperature distribution which develops during a side-on stable 
reentry. The last part includes a comparison of stresses generated 
for a hexagonal cross section with those generated for a circular 
cross section. 


337 (LA—6376-MS) Analysis of carbon monoxide produc- 
tion in multihundred-watt heat sources. Peterson, D.E.; Mulford, 
R.N.R. (Los Alamos Scientific Lab., N.Mex. (USA)). May 1976. 
Contract W-7405-Eng-36. 12p. Dep. NTIS $3.50. 

The production of carbon monoxide observed within Mul- 
tihundred Watt heat sources placed under storage conditions was 
analyzed. Results of compositional and isotopic analyses of gas 
taps performed on eight heat sources are summarized and in- 
terpreted. Several proposed CO generation mechanisms are ex- 
amined theoretically and assessed by applying thermodynamic 
principles. Outgassing of the heat source graphite followed by ox- 
ygen isotopic exchange through the vent assemblies appears to ex- 
plain the CO production at storage temperatures. Reduction of the 
plutonia fuel sphere by the CO is examined as a function of tem- 
perature and stoichiometry. Experiments that could be performed 
to investigate possible CO generation mechanisms are discussed. 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 930 


338 (AD-A—014591) Preliminary safety analysis report and 
review of the 2 kW(e) thermoelectric 


(Mueller Associates, Inc., Baltimore, Md. (USA)). Apr 1875. Con- 
tract N00025-74-C-0020. 220p. (MAI—127). NTIS $7.25. 

A Preliminary Safety Analysis Report (PSAR) and Design 
Review were conducted for the 2 kW(e) Radioi Ther- 
moelectric Generator (RTG). The objective of the PSAR was to 
appraise the risk to public health and safety resulting from the 
handling, transportation, emplacement, operation, and recovery of 
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the RTG system. The objective of the Design Review was to deter- 
mine the state of development of the RTG system and its com- 
ponents and to assess its ability to properly and reliably function in 
an undersea environment. 


339 (BNWL—1845-22) Pacific Northwest Laboratory quar- 
terly report to ERDA Nuclear Research and Applications Division, 
January—March 1976. Fullam, H.T.; Harmon, K.M. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Apr 1976. Con- 
tract E(45-1)-1830. 18p. Dep. NTIS $3.50. 

Progress in the strontium heat source and beneficial 
isotopes utilization programs is discussed. The couples required for 
the long-term tests compatibility were fabricated and the tests are 
under way. The 1000-hr tests were completed, and examination of 
the test couples has been started. Compatibility testing of two full- 
scale WESF ™SrF, capsules at 800°C has started. Additional short- 
term compatibility testing of 25 potential containment materials 
are also under way. The 5000-hr aging tests of Hastelloy C-4 were 
completed and the specimens are being examined. Conceptual 
flowsheets were drawn up for recovery of various combinations of 
radioisotopes from stored high level wastes, and rough cost esti- 
mates were made. Additional calculations of "CsCl capsule ir- 
radiation efficiency are reported. Conclusions of a study of the 
beneficial utilization of WESF “SrF, capsules are presented. 


340 (COO—3043-24) Nuclear-Powered Artificial Heart 
Prototype System Development Program: Phase III. Quarterly 
progress report, January 1, 1976—March 31, 1976. (Westinghouse 
Electric Corp., Pittsburgh, Pa. (USA). Astronuclear Lab.). 1976. 
Contract E(11-1)-3043. 115p. Dep. NTIS $5.50. 

Research progress is reported on tasks 35 through 46 of 
phase III of the program. The tasks include: thermal insulation and 
thermal protection; thermal converter; blood pump and power 
coupling; thermal and hydraulic R and D; system integration and 
interfacing; [VBM system performance testing; IVBM system fabri- 
cation and fabrication support; added IVBM blood pump fabrica- 
tion; IVBM system life testing; IVBM field support; and reliability 
and quality assurance. (TFD) 


341 (JPL—7) Program of thermoelectric generator testing 
and RTG degradation mechanisms evaluation. Progress report No. 
17. (Jet Propulsion Lab., Pasadena, Calif. (USA)). Jul 1976. Con- 
tract E(04-3)-959. 83p. Dep. NTIS $5.00. 

Research progress is reported on silicon germanium 
technology including (1) silicon nitride coating experiments (long- 
term vacuum experiments for Si,N,-coated hot shoes and CO en- 
vironment tests of Si,;N,-coated hot shoes); (2) vacuum con- 
ductance experiments; (3) MHW-RTG_ degradation code 
(DEGRA); (4) 4-couple module experiments; and (5) thermoelec- 
tric property characteristics. Selenide material evaluation tests in- 
cluded (1) thermal conductivity tests; (2) in-gradient tests; and (3) 
isothermal experiments. Thermoelectric generator tests and evalua- 
tion included (1) high performance generator, HPG SN-2; (2) 
transit generator, QM III (subgenerator G,, subgenerator G,, and 
subgenerator G;); (3) ring converter; (4) MHW-TBC-1; and (5) 
RCA reference generator. (TFD) 


USES 


342 (VPI-Aero—042) Drag of heated circular cylinders. 
Carr, S.R.; Marchniin, J.F. Ill. (Virginia Polytechnic Inst. and 
State Univ., Blacksburg (USA)). 1974. Contract E(45-19)-3070. 
5ip. Dep. NTIS $4.50. 

ERDA has been conducting high altitude drop tests of a 
heated cylinder in order to obtain aerodynamic data for use in the 
satellite power supply . The cylinder simulated the cylin- 
drical heat source for the MHW-RTG. Since drop testing is an ex- 
pensive and difficult method of testing, a wind tunnel technique 
was developed. Results of the tests are presented. (TFD) 


343 (VPI-Aero—043) Drag of heated spheres. Marchman, 
J.F. Il; Sanford, D.C. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA)). Mar 1976. Contract E(45-19)-3070. 26p. 
Dep. NTIS $4.00. 

A stainless steel sphere was heated to temperatures over 
1000°F and wind tunnel tested to obtain drag data. The tests were 
in conjunction with ERDA’s Nuclear Power Supply Satellite Pro- 
gram. The purpose of the tests was to provide information on the 
drag characteristics of the sphere while it is heated so that terminal 
velocities can be calculated and impact behavior of the fuel 
spheres predicted. Results of the tests are presented. (TFD) 


HYDROGEN 


PRODUCTION 


344 (RFP-Trans—199) Hydrogen of nickel 
membranes in the presence of carbon d and argon. Burgov, 
V.P.; Zakharov, S.M. Translated from Tr. Mosk. Energ. ony 
104, 46-50( 1972). 6p. Dep. NTIS $3.50. 

The effects of CO, on the hydrogen penetration through 
nickel membranes were studied at 8 . Results show that the 
drop in the hydrogen penetration rate through Ni in the presence 
of CO, is caused by a decrease in the hyd n partial pressure as 
the result of the reaction H, + CO, vields HO + CO. (DLC) 


345 Hydrogen production. Kmecak, R.A.; Kovach, S.M. (to 
Ashland Oil, Inc.). US Patent 3,965,252. 22 Jun 1976. Filed date 
23 Sep 1974. 6p. 

A process is claimed for the production of hydrogen, includ- 
ing contacting a light paraffinic hydrocarbon such as ethane, 
propane, n-butane, iso-butane, n-pentane, isopentane, etc., with a 
catalyst comprising an active metal selected from the group con- 
sisting of a Group VIII metal, and a Group VIB metal, in an 
amount between about 0.5 and 15 percent by weight of the 
finished “~~ and a promoter selected from the group consisting 
of Group I, Group II, Rare Earth, and Group IVA metals of the 
Periodic System and mixtures thereof, in an amount between about 
1 and 15 percent by weight based on the finished catalysts, both 
deposited on an inert oxide carrier; liquefying the effluent product, 
as by condensation or compression; flashing the dry gas portion 
containing hydrogen therefrom; if desired, further purifying the 
hydrogen by cryogenic, adsorption and diffusion methods, etc.; 
separating an unsaturated portion from a saturated portion of the 
remaining product, as by distillation, adsorption, solvent extrac- 
tion, selective polymerization, selective aromatic alkylation, selec- 
tive paraffin alkylation, etc., and recycling unreacted paraffins to 
the contacting step. The hydrogen recovered from the flashing step 
is also utilized for the hydrogenation of heavy unsaturated 
hydrocarbon materials, such as coal liquids, by contacting the 
heavy liquids with the hydrogen in the presence of a hydrogenation 
catalyst, preferably of the same character as the hydrogen-produc- 
ing catalyst, and under conditions sufficient to hydrogenate the 
heavy liquids. 5 claims, no drawings. 


346 Energy generating system. Papineau, R.I. US Patent 
3,967,589. 6 Jul 1976. Filed date 27 Jan 1975. 4p. 

An energy system in which steam is generated by com- 
bustion of hydrogen in ozone enriched air is claimed. The steam so 
generated is supplied to an asymmetric microporous membrane 
which causes chemical dissociation of the steam to yield hydrogen 
and oxygen. The hydrogen gas is used to maintain combustion in a 
closed power generating system. 6 claims, 4 drawing figures. 


347 Process for ultra high purity H, or O,. Mur- 
ray, J.N.; Hynek, R.J. (to Isotopes, Inc.). US Patent 3,969,481. 13 
Jul 1976. Filed date 3 Nov 1972. Me 

A purification system for producing extremely pure H, from 
H, gas streams containing water and small amounts of O, com- 
prises a single column with alternating layers of adsorbent and a 
catalyst for the reaction 2H, + O, yields 2H,O. The alternating 
layers are arranged so that the gas to be purified first meets an ad- 
sorbent layer, next a catalyst layer and finally an adsorbent layer. 
Two such columns can be operated alternately, one being used to 
produce purified gas, while the other is backflushed with as little 
as 2 percent of the product gas of the operating column. By this 
technique, H, gas can be produced having a purity as high as 
99.9999 percent or higher. inventive system can also be used 
to purify O, gas streams containing water and small amounts of 
hydrogen. 20 claims, 2 drawing figures. 


ELECTROLYSIS 


348 (BNL—21481) Hydrogen production by water electroly- 
sis: present status and future prospects. Srinivasan, S. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 
3p. (CONF-760910—1). . NTIS $3.50. 

From International iety of Electrochemistry; Zurich, 
Switzerland (6 Sep 1976). 

Development of advanced alkaline water electrolysis cells 
operating at 120-150°C, electrocatalysis of the hydrogen and ox- 
ygen evolution reactions, and development of solid polymer elec- 
trolyte water electrolysis cell are discussed. (LK) 


349 (BNL—21547) Solid electrolyte and elevated tempera- 
ture water electrolysis. Srinivasan, S.; Salzano, F.J. (Brookhaven 
National Lab. — N.Y. (USA)). 1976. Contract E(30-1)-16. 
20p. (CONF-761102—1). Dep. NTIS $3.50. 
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From A.I.M. meeting; Liege, Belgium (15 Nov 1976). 

There is considerable interest in the U.S.A. in developing 
highly efficient and low cost water electrolyzers to meet the de- 
mands of hydrogen required by the chemical industry and as a fuel 
for fuel cells or gas turbines. The G-neral Electric solid polymer 
electrolyte water electrolysis cell shows promise of achieving these 
goals. In this cell, there is maximization of surface area of elec- 
trocatalysts (by impregnation of catalysts particles on solid 
polymer) and minimization of inter-electrode spacing. This permits 
operation of the cell at high current densities as well as high ener- 
gy efficiencies. The pro plans are to build a 0.5-Mw demon- 
stration system by 1979 and a 5-Mw prototype unit by the mid- 
1980’s. The 1980 performance goal is for a cell to operate at a 
current density of 1 amp/cm? with a voltage input of 1.58 volts. 
Capital costs of less than $100/kw are projected. The development 
of solid oxide (for example yttria stabilized zirconia) water elec- 
trolysis cells, operating at temperatures of about 1000°C will take 
a considerably longer time. Though the electrical energy require- 
ments of this cell are expected to be lower than cells operating at 
150°C by more than 30 percent, an external heat source is neces- 
sary to maintain the cell temperature during the endothermic reac- 
tion. By increasing the operating temperature in alkaline water 
electrolysis cells from 80° to about 150°C, it should be possible to 
approach 100 percent efficiency at about 300-400 ma/cm?. Materi- 
al problems (separators, electrocatalysts) will have to be solved for 
the successful development of this cell. Teledyne Energy Systems 
is taking this approach in the design and fabrication of a 5-Mw 
unit. 


THERMOCHEMICAL PROCESSES 


350 (JAERI-M—6139) Studies on closed-cycle processes for 
hydrogen production, 1. Progress report for the F.Y. 1974. Sato, 
Shoichi; Nakajima, Hayato; Ikezoe, Yasumasa; Kobayashi, 
Toshiaki; Shimizu, Saburo. (Japan Atomic Energy Research Inst., 
Tokyo). May 1975. 35p. (In Japanese). INIS. 

This report describes studies on closed-cycle processes for 
hydrogen production by nuclear energy, for the period until 
March, 1975. Reactions of carbon dioxide were studied in our 
search for new processes for the thermochemical production of 
hydrogen. As a result, a number of new processes were con- 
structed, studied thermodynamically and some related ther- 
mochemical experiments made preliminarily. The originated 
processes are composed of more than three reaction steps. By the 
first step, carbon monoxide is formed from the high temperature 
(max. 1300°K) reaction between bivalent transition metal chloride 
and carbon dioxide. Hydrogen is formed by the second step (CO 
shift reaction), in which carbon monoxide reacts with steam, 
regenerating carbon dioxide. By the further steps, the bivalent 
chlorides are regenerated from oxides or higher chlorides formed 
in the first step. Reactions of the carbonates and chlorides were 
studied by the simultaneous thermogravimetry (TG) and dif- 
ferential thermal analysis (DTA) in the atmosphere of helium or 
carbon dioxide. When combined with the CO shift reaction, car- 
bon dioxide radiolysis may be utilized to construct a closed-cycle 
hydrogen production process. 


351 Thermochemical process for manufacture of hydrogen 
and oxygen from water. Fujii, K.; Kondo, W. (to Agency of Indus- 
trial Science and Tech.). US Patent 3,969,493. 13 Jul 1976. Priori- 
ty date 21 Jun 1974, Japan. 8p. 

Calcium hydroxide and iodine are reacted with each other 
in the presence of water to produce calcium iodate and calcium 
iodide, the former of which precipitates from the reaction solution 
and is obtained by filtration and the latter of which is thereafter 
separated from the filtrate by evaporation separation. The calcium 
iodate is heated until it is converted into calcium oxide, whereafter 
there ensues generation of a mixed gas of iodine and oxygen. The 
mixed gas is cooled causing the iodine component thereof to 
solidify and pure oxygen gas is consequently liberated to be ob- 
tained as one product. The calcium iodide is solidified and sub- 
sequently heated under a current of steam to cause it to undergo 
conversion into calcium oxide with liberation of hydrogen iodide 
gas. The hydrogen iodide gas thus liberated is then separated by a 
known method into iodine and hydrogen which is obtained as 
another product. The calcium oxide and iodine remaining after 
separation of oxygen and hydrogen are recycled to serve again as 
starting reactants. 6 claims, | drawing figure. 


352 Method for producing hydrogen from water. Takeuchi, 
N. (to Agency of Industrial Science and Tech.). US Patent 
3,970,745. 20 Jul 1976. Priority date 9 May 1974, Japan. 8p. 

A method is claimed for producing hydrogen from water in 
which hydrogen is produced by reducing water using metallic ger- 
manium and the by-product, germanium monoxide, is reduced with 
a reducing agent to metallic germanium which is recycled and 
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reused. In this case, it is necessary to regulate the oxidation of 
metallic germanium so as to stop at the germanium monoxide 
stage since the reduction of germanium dioxide to metallic ger- 
manium is difficult. Therefore, water vapor is advantageously 
reduced by using not less than 1 mole of metallic germanium to | 
mole of water vapor or it is indirectly reduced with an inter- 
mediate of carbon dioxide. 5 claims, no drawings. 


STEAM REFORMER PROCESSES 


353 Process for producing hydrogen. Miller, D.W.; Zarker, 
K.E. (to Shell Oil Co.). US Patent 3,965,253. 22 Jun 1976. Filed 
date 7 May 1975. 8p. 

A process is claimed for supplying hydrogen to a hydrogen- 
consuming process including catalytically partially oxidizing 
hydrocarbon to produce a carbon monoxide- and hydrogen-con- 
taining gas, catalytically reacting water with the carbon monoxide- 
and hydrogen-containing gas to produce a carbon dioxide- and 
hydrogen-containing gas, centrifugally compressing the carbon 
dioxide- and hydrogen-containing gas to at least 180 psia carbon 
dioxide partial pressure and contacting it with an absorbing liquid 
containing diisopropanolamine and a cyclotetramethylene sulfone, 
catalytically reacting the absorber effluent gas at conditions to 
react hydrogen with carbon oxides to produce methane and 
passing the resultant hydrogen-containing gas to the hydrogen-con- 
suming process. 5 claims, 2 drawing figures. 


STORAGE 


CHEMISORPTION 


354 (BNL—21539) Metallurgical considerations in the 
production and use of FeTi alloys for hydrogen storage. Sandrock, 
G.D.; Reilly, J.J.; Johnson, J.R. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 7p. (CONF- 
760906—12). Dep. NTIS $3.50. 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

Hydriding alloys based on the intermetallic compound FeTi 
have potential for the safe and convenient storage of hydrogen, 
both for mobile and stationary applications. Optimum technical 
and economic use of these alloys requires an understanding of the 
physical metallurgy of the system and its relation to the hydriding 
behavior. An introduction is provided to some of the metallurgical 
factors that affect hydriding behavior in FeTi and related alloys. 
Properties considered are hydrogen storage capacity, activation, 
decrepitation (particle size breakdown) and hydride stability 
(dissociation pressure). 


355 (BNL—21648) Metal hydrides as hydrogen storage 
media and their applications. Reilly, J.J. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 14 Jul 1976. Contract E(30-1)-16. 
88p. Dep. NTIS $5.00. 

The four hydride systems of current interest for hydrogen 
storage applications are the hydrides of magnesium and certain of 
its alloys, iron-titanium alloys, vanadium, and lanthanum pen- 
tanickel (or ABs) type alloys. Peak shaving, automotive, thermal 
storage and solar energy, and pumps and compressors are some of 
the areas of application. (LK) 


PROPERTIES 
REFER ALSO TO CITATION(S) 400, 1020, 1021, 1230, 1241 


356 Further experiments on turbulent jet diffusion flames. 
Bilger, R.W.; Beck, R.E. (Univ. of Sydney). pp 541-552 of In Fif- 
teenth international symposium on combustion. Pittsburgh; Com- 
bustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The earlier investigation of Kent and Bilger on the turbulent 
diffusion flame of a jet of hydrogen in a co-flowing stream of air is 
extended to give more detailed measurements of the nitric oxide 
field in the flame. Nitric oxide measurements appear to be particu- 
larly sensitive to the sampling method used and the results ob- 
tained with a small slender nosed sampling probe at near isokinetic 
conditions are considered to be more reliable than those for the 
large blunt nosed probe used in the earlier investigation or those 
for the sonic sampling probe used by Lavoie and Schlader. Nitric 
oxide concentrations are found to peak on the rich side of 
stoichiometric and the mass balance on the center lines indicates 
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maximum nitric oxide production also on the fuel rich side. Ex- 

riments were also conducted for a vertical jet diffusion flame 
into still air at constant Froude number so that fluid dynamic 
similarity is obtained. The results indicate that nitric oxide concen- 
trations peak on the rich side of stoichiometric and that peak con- 
centrations are not proportional to the bulk or convective time 
constant of the flow but rather the Kolmogoroff time constant as- 
sociated with the smallest eddies in the flow. 


357 Experimental study of the interaction of chemical kinetic 
effects and turbulent flow in flames. Page, F.M.; Rcberts, W.G.; 
Williams, H. (Univ. of Aston, Birmingham, Eng.). pp 617-624 of 
In Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

A chemical species in a turbulent flame may show changes 
in concentration brought abou. by chemical reaction or by physi- 
cal mixing, and the ratio of the rates of these processes is the 
Damkohler number. The additives sodium, indium, lead, and 
acetylene generate charged species in the flame, and in a turbulent 
hydrogen diffusion flame of nozzle Reynolds number 10,000, the 
Damkohler numbers lie in the range 0 to 14, so that either physics 
or chemistry may be chosen as dominant. The instantaneous con- 
centration of the charged species may readily be monitored by a 
Langmuir probe, and the autocorrelogram and power density spec- 
trum of the fluctuating signal determined by suitable data 
processing. Consideration of the actual magnitude of the quantities 
involved shows that autocorrelogram is a good discriminator 
between physical and chemical dominance and depends markedly 
on the Damkohler number. 


358 Gas phase hydrogen atom recombination. Walkauska, 
L.P.; Kaufman, F. (Univ. of Pittsburgh). pp 691-699 of In Fif- 
teenth international symposium on combustion. Pittsburgh; Com- 
bustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Recombination rate measurements are presented for the 
reaction H + H + M yields H, + M for M = Ng, CH,, CO,, and SF, 
at temperatures from 77 to 295°K for Nz and CH,, and about 160 
to 295°K for CO, and SF,. Data from our earlier work on M = Hg, 
He and Ar are included, all rate constants are tabulated and their 
ratios and temperature dependences are discussed. Compared to 
k/sup H2/ = 8.1 x 10-* cm® sec“! (specific rate constant, T = 
295°K) k/sup M//k/sup H2/ ratios are 0.87, 1.14, 1.13, 1.89, 2.02, 
and 2.41 in the order M = He, Ar, Nz, CH,, CO., SF,. Tempera- 
ture dependences of k/sup M/, in T/sup -n/ form are n = 0.60 for 
H, and 0.40, 0.81, 1.33, 1.2, 2.27, and 1.8 for the other M in the 
above order. Comparison with theoretical calculations suggests 
that the recombination proceeds almost entirely by the energy 
transfer mechanism and that quantum-mechanical resonances are 
important intermediates at low temperatures. The results are com- 
pared with other published data and attempts are made to corre- 
— them with high temperature results from flame and shock tube 
studies. 


359 Reactions in the recombination region of hydrogen and 
lean hydrocarbon flames. Dixon-Lewis, G.; Greenberg, J.B.; Gold- 
sworthy, F.A. (Leeds Univ., Eng.). pp 717-730 of In Fifteenth in- 
ternational symposium on combustion. Pittsburgh; Combustion 
Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

A numerical roach which is an extension of the methods 
discussed by Dixon-Lewis for the computation of detailed tempera- 
ture and composition profiles in flames has been applied to the 
simulation of recombination in a number of rich and lean 
hydrogen-nitrogen-oxygen flame systems. It is found that the 
recombination in all the systems studied can be adequately ex- 
plained in terms of the reaction mechanism previously deduced for 
the main reaction zone of fuel-rich flames. In lean flames the 
reversible reaction H + O, + M yields HO, + M is the major pri- 
mary recombination step. The subsequent reactions of HO, with H, 
OH, and O are discussed. Experimental information from a 
number of flame and explosion limit systems at temperatures 
between 500 and 2150°K, lead to somewhat conflicting results 
when attempts are made to derive a smooth temperature depen- 
dence of k,. For chaperon efficiencies (relative to H, = 1.0) of 
0.35, 0.44 and 6.5 for O,, Nz, and H,O, the analyses give k/sub 
4,H,/ = (9.1 +- 1.2) x 10" at 773°K, 7.7 x 10" at 1500°K, and 4.2 
x 10"5 at 2130°K. The Trad estimation of kj. is not easy. Assum- 
ing equal chaperon efficiencies for H,, Nz, and O,, and with k/sub 
16,H,O/ = 5k/sub 16,N,/, the most satisfactory Arrhenius expres- 


sion for kig ag to be k/sub 16,N,/ = 3 x 10" exp (+750/T). 
This is quite close to the similar expression for k,. The extension 
of the mechanism to recombination in lean hydrocarbon flames is 
discussed briefly. 


360 Rate constant of the elementary reaction of carbon 
monoxide with hydroxyl radicals. Vandooren, J.; Peeters, J.; Van 
Tiggelen, P.J. (Univ., Louvain, Belgium). pp 745-753 of In Fif- 
teenth international symposium on combustion. Pittsburgh; Com- 
bustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Using a supersonic molecular beam sampling technique cou- 
pled with a mass spectrometer, the concentrations of all stable and 
unstable species have been measured in the reaction zone of a lean 
carbon monoxide-hydrogen-oxygen flame (9.4 percent CO, 11.4 
percent H,, 79.2 percent O,) burning at 40 Torr. Reaction (1) CO 
+ OH yields CO, + H is the main process for CO conversion to 
CO,. From radical concentration profiles, it was determined that 
reaction (4) CO + HO, yields CO, + OH is negligible as compared 
to (1). The rate constant K, was determined from the CO, mole 
fluxes over a large temperature range (400°-1800°K). The experi- 
mental data exhibit a marked and significant curvature in the plot 
of logk, vs 1/T. From 400° to 800°K, k, (8 x 10" cm® mole s~') 
increases only slightly, but above 1000°K the Arrhenius expression 
k, = 2.32 x 10 exp (-5700/RT) cm* mole“ s~' up to 1800°K. The 
rate constant of reaction (9) H, + OH yields H,O + H was deter- 
mined similarly and found to be 7 x 10" exp (-4400/RT) 
cm*mole~ s~' in the temperature range of 600° to 1300°K. A cur- 
vature, less pronounced than for k,, was observed. 


361 Energy partitioning in the products of elementary reac- 
tions involving OH-radicals. Trainor, D.W.; Von Rosenberg, C.W. 
Jr. (Avco Everett Research Lab., Everett, MA). pp 755-764 of In 
Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

An experimental program is described in which we looked 
for vibrational excitation in the products of the reactions (1) OH + 
H, yields HO + H, (2) OH + CO yields CO, + H, and (3) OH + 
OH yields H,O + O. No infrared emission was observed in any of 
the potentially radiating fundamental vibrational modes or strong 
combination bands of CO, or H,O by our calibrated detection 
system, thus enabling upper bounds to be placed on the amount of 
vibrational excitation occurring in these products. Our results, ex- 
pressed as a bound on the percent of the exothermicity which 
could have been deposited in the vibrational states of interest, are 
as follows: Reaction (1) H,O (2.7) less than or equal to 11 per- 
cent, H,O (6.3) less than 18 percent; Reaction (2) —CO, (2.7) 
less than or equal to 3 percent. CO, (4.3) less than or equal to 
0.6 percent; Reaction (3) —H,O (2.7 yw) less than or equal to 2 
percent. 


362 Absolute rate coefficients for the reaction of H-atoms 
with N,O and some reactions of CN radicals. Albers, E.A.; Hoyer- 
mann, K.; Schacke, H.; Schmatjko, K.J.; Wagner, H.G.; Wolfrum, 
J. (Max-Planck-Institut fuer Stroemungsforschung, Goettingen, 
Ger.). pp 765-773 of In Fifteenth international symposium on 
combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The reaction of H atoms with N,O was studied in an 
isothermal flow reactor (718°K less than or equal to T less than or 
equal to 1111°K) with quantitative ESR detection of atoms and 
radicals. The measured stoichiometry of A[H] (reacted)/A[OH] 
(formed) substantiated the reaction H + N,O yields N, + OH (1). 
The temperature dependence of the rate coefficient of reaction (1) 
is described by k, = (2.2 +- 0.7) . 10"* exp(-E/sub A//RT) cm*/mol 
sec and E/sub A/ = (72.4 +- 2.9) kJ/mol. Reactions of CN radicals 
were investigated directly in an isothermal flow reactor (275°K less 
than or equal to T less than or equal to 398°K). The decay of CN 
radicals, produced by C,N, + hv (lambda greater than or equal to 
165 nm) yields 2CN in the presence of a high excess of reactants 
was followed by kinetic absorption spectroscopy. The rate coeffi- 
cients of the reactions CN + H, yields HCN + H and CN + O, 
yields NCO + O were found to be k,, = (6 +- 2) . 10exp (-E/sub 
A//RT/) cm/mol sec and E/sub A/ = (22.2 +- 2.5) kJ/mol and ki, 
= (3.2 +- 1). 10 ™ exp(-E/ sub A//RT) cm*/mol sec and E/sub A/ 
= (4.2 +- 1.4) kJ/mol, respectively. For the reaction CN + O 
yields CO + N no temperature dependence of k,,(298°K) = (1.2 
+- 0.4) . 10" cm"/mol sec between 275° and 387°K could be ob- 
served. 
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363 Shock tube study of decomposition of nitric oxide at high 
tem) Koshi, M.; Ando, H.; Oya, M.; Asaba, T. (Tokyo 
Univ.). pp 809-822 of In Fifteenth international symposium on 
combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Shock tubes were used to decompose nitric oxide or nitric 
oxide with hydrogen, diluted with argon. The concentrations of 
nitric oxide and of atomic oxygen were monitored by 5.22 yw and 
6500A (NO-O) emission, respectively. Experimental conditions 
were as follows: Temperature ranging nm 2000° and 4000°K; 
nitric oxide concentration, 1.0 approximately 60 x 1077 mol/cc; 
hydrogen concentration, 1.0 approximately 36 x 10~’ mol/cc; 
argon concentration, 1.0 approximately 9.0 x 10~* mol/cc. The 
rate equations were obtained for the nitric oxide-argon system. 
The result cannot be explained by the existing scheme, but it can 
be explained by an energy chain mechanism, involving vibra- 
tionally excited nitrogen molecules. For the nitric oxide-hydrogen- 
argon system, the rate equation was also obtained. It is explained 
by a chain branching mechanism, for which the kinetic parameters 
of the elementary reactions were determined. 


364 Kinetics of the reaction of nitric oxide with hydrogen. 

Flower, W.L.; Hanson, R.K.; Kruger, C.H. (Stanford Univ., CA). 

pp 823-832 of In Fifteenth international symposium on com- 
ustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The reaction of nitric oxide with hydrogen has been studied 
in the temperature range 2400°-4500°K using a shock-tube 
technique. Mixtures of NO and H, diluted in argon or krypton 
were heated by incident shock waves, and the infrared emission 
from the fundamental vibration-rotation band of NO at 5.3 
microns was used to monitor the time-varying NO concentration. 
The decomposition of nitric oxide behind the shock was found to 
be modeled well by a fifteen-reaction system. A principal result of 
the study was the determination of the rate constant for the reac- 
tion H + NO yields N + OH, which may be the rate-limiting step 
for NO removal in some combustion systems. Experimental values 
of k, were obtained for each test through comparisons of measured 


and numerically predicted NO profiles. The data are fit closely by 


the expression k, = 1.34 x 10 exp (-49,200/RT) cm*/mole-sec. 
These data appear to be the first available for this rate constant. 


365 Reaction of hydrogen with nitric oxide at high tempera- 
ture. Bradley, J.N.; Craggs, P. (Univ. of Essex, Eng.). pp 833-842 
of In Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The reaction between nitric oxide and hydrogen in the tem- 
perature range 2530°—3020°K has been studied behind incident 
shock waves using the ultraviolet absorption of NO and of OH to 
monitor the progress of reaction. Computer simulation of the ex- 
perimental observations shows that the results cannot be explained 
in terms of mechanisms which are applicable to the reaction at 
lower temperatures. The only mechanism which was found to suc- 
ceed in reproducing the experimental data is based on the 
sequence H, + M yields 2H + M (15), H + NO yields N + OH 
(18), N + NO yields N, + O (19), O + H, yields OH + H (13), 
and OH + H, yields H,O + H (3). The kinetic behavior is deter- 
mined principally by the rates of the first two reactions and by the 
reverse reaction N + OH yields H + NO. The initiation reaction 
(15) is governed by a composite rate constant involving M = Hg, 
NO and Ar and separate values for k/sub 15, H,/, k/sub 15, NO, 
and k/sub 15,Ar/ cannot be determined. A value of 3.5 x 10" 
exp(-199 kJ mol-'/RT)I mol™' sec“! is obtained for the rate con- 
stant k,, of the critical propagation/branching reaction. This reac- 
tion will play an important role in the production of nitric oxide 
effluents from high temperature combustion reactions. 


366 Shock tube study of NO kinetics in the presence of H, 

and fuel-N. Daxbury, J.; Pratt, N.H. (Univ. of Southampton, Eng.). 
pp 843-855 of In Fifteenth international symposium on com- 
ustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Reaction rates in H,-NO and NH;-NO mixtures highly dilute 
in Ar have been studied behind incident shock waves over the 
temperature range 1450° to 3250°K. Induction periods, reactant 
and intermediate profiles have been obtained by monitoring the 

ies NO, OH, NH, and NH in absorption. NH;-NO mixtures 
for which [NO], greater than [NH3], show two induction periods, 
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the first prior to the complete removal of NH3, the second as- 
sociated with a plateau in the NO profile given approximately by 
[(NO)o-(NH3)9]. This second, longer induction period (which cor- 
relates with induction periods found in the H,-NO system) occurs 
prior to the removal of the remaining NO. Computer modelling 
studies show that in the H,-NO system the elementary process H + 
NO yields N + OH is rate determining under our experimental 
conditions, with kj = 2.6 x 10" exp (-48,800/RT) cm* mol“ 
sec™', 2200 less than T less than 3250°K. Computer modelling of 
the NH;-NO system has provided a preliminary assessment of the 
oan © determining the major features of the NO and 
NH; profiles. maximum decay rates of both NO and NH; in 
this system appear to require values for the rate coefficients for 
NH, + NO yields N, + H,O (or other products and NH + NO 
yields N, + OH comparable with the highest values so far proposed 
in the literature. Further work is required to quantify this assess- 
ment. 


367 Kinetics of formation of chloride ions in atmospheric- 
pressure flames by HCl + e~ yields Cl’ + H. Burdett, N.A.; 
Hayhurst, A.N. (Univ. of Sheffield, Eng.). pp 979-990 of In Fif- 
teenth international symposium on combustion. Pittsburgh; Com- 
bustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The production of Cl- ions has been studied in atmospheric- 
pressure premixed flames of H, or C,H, with O, and N, containing 
a very small amount of chlorine over the temperature range 1810 
to 2750°K. Ion concentrations were measured by continuously 
sampling a fraction of a flame into a mass spectrometer. The ob- 
servations indicate that the two processes: HCI + e~ yields CI- + H 
with a constant k, and its reverse reaction with a constant k/sub - 
1/ account for the production and disappearance of CI~ ions in 
these systems. There is clear evidence that the rates of these two 
opposing steps are fast enough to equal one another, so that the 
overall reaction is equilibrated everywhere in each flame. The con- 
sequence of this state of affairs is that the reaction is shifted, as 
the temperature falls during flame sampling, in the direction that 
Cl- ions disappear. It proved possible to measure the extent of this 
loss of Cl- by the reaction adjusting to local conditions during 
sampling. This in turn enabled the rate constants k, and k/sub -1/ 
to be measured from observations over a wide range of conditions. 
The results indicate that: k, = 7 +- 5 x 10-*T~' exp(-9500/T) and 
k/sub -1/ = 7 +- 5 x 10~" each in units of ml molecule™ s'. 


368 Mechanism of ion and emitter formation due to 
cyanogen in hydrogen—oxygen—nitrogen flames. Bredo, M.A.; 
Guillaume, P.J.; Van Tiggelen, PJ. (Univ., Louvain, Belgium). pp 
1003-1012 of In Fifteenth international symposium on combustion. 
Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

A detailed investigation of chemi-ionization and chemi-lu- 
minescence in H,/O,/N, + C,N, flames has led to the following 
conclusions: (a) A single molecule of C,N, is required for the for- 
mation of an ion or excited species such as CN* or NH*. (b) The 
very high ionic yield and the large over-all activation energy sug- 
gest a bimolecular process for the primary ionization. The varia- 
tion of the ionic yield with pressure shows that the overall order of 
the chemi-ionization process is greater by one than that of the 
combustion process. (c) Since the thickness of the flame front de- 
pends on the pressure as P~®.’, the over-all combustion reaction 
corresponds to a 1.4 order, and therefore a 2.4 apparent order for 
the over-all chemi-ionization reaction can be deduced. (d) These 
results lead us to propose the following mechanism for the forma- 
tion reactions of the primary ion (NO*): CN + O yields N(?P) + 
CO, CN + O yields N(?D) + CO, N(?P) yields N(?7D) +hv, N(?P) + 
O yields NO* + e~, and N(*D) + O yields NO* + e~. Such a 
mechanism accounts for all our experimental results for NO* and 
the other ionic ies detected by mass spectrometry. Some data 
for the excited CN-radical are also discussed. 


369 Study on nitric oxide formation in turbulent diffusion 
flames. Takagi, T. (Osaka Univ.); Ogasawara, M.; Fuji, K.; Daizo, 
M. pp 1051-1059 of In Fifteenth international symposium on com- 
bustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Characteristics of nitric oxide (NO) formation in turbulent 
diffusion flames of hydrogen and propane in air are investigated 
——— and the potential of the Zeldovich mechanism for 
predicting NO formation is examined. It is observed that NO is 
likely to form in the narrow region corresponding approximately to 
the flame front where the gas temperature is maximum and in the 
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region not far from the fuel nozzle. The NO formation rate esti- 
mated from the experiments is compared with calculated results 
applying the well-known extended Zeldovich mechanism. It is 
x ome out that the NO formation rate cannot be predicted by the 
Idovich mechanism for ome wy and propane diffusion flames if 
the assumption of the equilibrated oxygen atom is applied. Kinetic 
calculations, including 35 elementary reactions in H—O—N 
system, reveal that concentration of excess oxygen atom 
remains high as long as fresh hydrogen and air are continuously 
mixed with each other, and that such a non-equilibrium oxygen 
atom concentration is somewhat insensitive to the temperature 
level. Based - the above behavior, the NO formation rate and its 
temperature dependence may be predicted for h m flames if 
the oxygen atom overshoot is chen into athe ty propane 
flames, the NO formation rate seems too fast and its temperature 
dependence is too low to be explained by the Zeldovich 
mechanism, especially for relatively low temperature flames. 


370 Breakdown of cyanogen in fuel-rich H,/N,/O, flames. 
Mulvihill, J.N.; Phillips, L.F. (Univ. of Canterbury, Christchurch, 
New Zealand). pp 1113-1122 of In Fifteenth international sym- 
pesium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The reactions involved in the breakdown of C,N, in a flame 
of unburnt composition H,/N,/O, = 4.5/8/1 have been investigated 
experimentally by mass spectrometry of the burnt gases and 
theoretically by computer simulation. Experimentally we find that 
the C,N, is converted, by passage through the reaction zone of the 
flame, into approximately equal amounts of HCN and CO/CO, 
mixture. This implies that the main primary reaction: H + C,N, 
yields HCN + CN is followed almost exclusively by CN + O, yields 
NCO + O rather than by CN + H, yields HCN + H. CO is as- 
sumed to be produced from NCO by NCO + O yields CO + NO 
and NCO + H yields CO + NH. The low yield of NO when C,N, 
alone is introduced, and the observed consumption of NO in the 
reaction zone when both C,N, and NO are added, are attributed to 
the reaction NH + NO yields products. The main alternative reac- 
tion CN + NO yields N, + CO is too slow to account for removal 
of NO at the temperature of the early reaction zone. The rate con- 
stant for this reaction at the temperature of the burnt gas has been 
determined by measuring the rate of disap; ce of HCN above 
the reaction zone with both C,N, and NO added. We find k,, = 
7.3 x 10° m* kg mol" sec at 1500°K. Theoretical concentration 
profiles of CO and HCN in the reaction zone are consistent with 
the experimental observations. The computer program allows use- 
ful numerical predictions to be made concerning the effect of addi- 
tives such as C,N, on radical concentrations and burning velocity. 


371 Some aspects of ignition by localized sources, and of 
cylindrical and spherical flames. Dixon-Lewis, G.; Shepherd, I.G. 
(Leeds Univ., Eng.). pp 1483-1491 of In Fifteenth international 
symposium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The time dependent conservation equations governing flame 

propagation in cylindrical and spherical systems have been set up 
and solved by finite difference methods for the case of a 60 per- 
cent hydrogen-air flame. By this means it is ible (a) numeri- 
cally to follow the sequence of events following an ‘‘ignition’’ at 
the axis of a cylinder or the center of a sphere, or (b) to in- 
vestigate the effect of flame curvature on burning velocity and 
other flame properties. It was found that the minimum ignition 
energy depended on the form in which the energy was supplied. 
For a constant total energy, ignition was facilitated by increasing 
the proportion supplied as H atoms rather than as thermal energy. 
The velocities of movement of the freely propagating flames from 
the ignitions were found to be slightly different from those of the 
inward piopagating, cylindrical and spherical stationary flames. 
The velocities of latter were independent of the flame diame- 
ter. The effect of curvature on the flame properties is shown to be 
an effect on reaction rate distribution, which also leads to dif- 
ferences in H atom concentration profiles. Unlike the situation in 
planar flames, the detailed structure of freely propagating curved 
flames may not be the same as that of the corresponding stationary 
flames, and this may lead to the apparent differences in burning 
velocity. 
372 Dynamics of the exothermic in combustion. 
Oppenheim, A.K.; Cohen, L.M.; Short, J.M.; Cheng, R.K.; Hom, 
K. (Univ. of California, Berkeley). pp 1503-1513 of In Fifteenth 
international symposium on combustion. Pittsburgh; Combustion 
Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 
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The paper presents an attempt to provide a link between 
chemical kinetics of exothermic processes in a combustion system 
and the gasdynamic phenomena they oe of 

For this purpose experiments were perf using the reflected 
shock technique with a mixture of 2H, + O, + 27A, while 
gasdynamic ena were observed by means of high-speed 
cinematographic laser schlieren photography and laser-shear inter- 
ferometry. The analysis, based on the most recently available 
kinetic rate data for the hydrogen—oxygen system, was carried out 
by the use of a numerical technique especially developed for han- 
dling properly the "'stiff’’ differential equations describing the rates 
of chemical reactions, combined with an i numerical 
technique for the integration of the partial differential equations of 
nonsteady, inviscid gasdynamic in L gian form. The t 
between experimental and analytical results is quite satisfactory, 
providing thus, on one hand, a rationalization for the observed 
gasdynamic effects of exothermic reactions, and, on the other, an 
experimental check of the validity of currently available chemical 
kinetic rate data for the hydrog oxygen system with respect to 
the macroscopic effects of its reaction mechanism. 


373 Spherical ignition of oxyhydrogen behind a reflected 
shock wave. Fujiwara, T. (Nagoya Univ., Japan). pp 1515-1524 of 
In Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Nonsteady one-dimensional hydrodynamic equations of 
plane and spherical symmetry are solved on both sides of the ex- 
tended second explosion limit of oxyhydrogen mixtures. Ignition is 
produced by the arrival and reflection of a shock wave at the 
shock tube end. Ignition delay, generation of pressure waves, and 
development of subsequent reactions naturally result from the nu- 
merical integration of basic equations including twenty-two ele- 
mentary reactions. It has become clear from the plane ignition 
model that at the wall itself the reaction is mild and produces no 
shock waves or shock-like discontinuity on either side of the ex- 
tended second explosion limit. However, it is observed that the 
compression waves continue to build up and that in the meantime 
a detonation wave is formed at a distance of the order of centime- 
ters from the reflection wall. The newly formed detonation soon 
catches up with the preceding shock wave and is merged into a 
single detonation wave. It is concluded from such results that the 
weak ignition observed by Meyer, Oppenheim and Vermeer is not 
the result of plane ignition. Sperhical ignition from a point on the 
shock reflection wall is also simulated on both sides of the ex- 
tended second explosion limit. It was found that for single spheri- 
cal ignition of equimolar oxyhydrogen at 1000°K, mild reactions 
occur both below and above the second explosion limit. Although 
accumulation of pressure waves and acceleration of the reaction 
front are observed, their magnitudes are still considerably below 
the pressure and velocity of a self-sustaining detonation. Finally, 
some consideration is given to the origin of reaction centers. The 
possibility of statistical fluctuations of rate constants is discussed. It 
is shown numerically that order-unity change of the rate constant 
of O, + H yields OH + O considerably affects the ignition delay of 
oxyhydrogen mixtures. 


374 Study of detonation wave structure. Takai, R.; Yoneda, 
K.; Hikita, T. (Tokyo Univ.). pp 69-78 of In Fifteenth international 
symposium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The detonation wave structures of hydrogen-oxygen detona- 
tions were studied experimentally and computationally. Experimen- 
tal methods used in this study were high speed framing photog- 
raphy and soot pattern records. A two-dimensional cell model was 
proposed and the velocity change observed in a single cell was ex- 
plained by the processes occurring in the cell. The three-dimen- 
sional detonation structure in a rectangular tube was determined 
and applied to one-mode detonation. It was concluded that the 
detonation proceeds in a complex surface of spherical and cylindri- 
cal waves that converge and diverge repeatedly. The effect of inert 
additives on the regularity of the cell structure was observed ex- 
perimentally and the causes of irregular structure from two points 
of view: First, to check whether the initial shock pressure and tem- 
perature lie inside or outside the second explosion limit. It was 
ascertained that polyatomic diluents generally give outside points 
in P-T diagrams. Second, to conduct a numerical analysis of one- 
dimensional shock waves followed by reactions. It was found that 
nitrogen dilution gave a long induction period followed by a sharp 
temperature and pressure rise. This should result in a pressure 
pulse that overtakes the shock front. These may be important fac- 
tors for the disturbance of the cell structure. 








42 ERDA ENERGY RESEARCH ABSTRACTS 


375 Role of chemical kinetics on structure of detonation 
waves. Libouton, J.C.; Dormal, M.; Van Tiggelen, P.J. (Univ., Lou- 
vain, Belgium). pp 79-86 of In Fifteenth international symposium 
on a Pittsburgh; Combustion Inst. (1975). 
From 15. international symposium on combustion; Tokyo, 
Japan - Aug 1974). 
CONF-740859—. 

ro pie sake investigation of detonations in CO/H,/O, 
/Ar mixtures was performed in a pressure range extending from 35 
to 300 Torr. Data were also collected with substances added in 
traces (CH,Cl, CH;Br, CH,, CF,, CF,;Br, CF;Cl, CF,Cl,, or CFCI;) 
to the original mixtures. The smoked foil technique was used to 
visualize the three-dimensional structure of the detonation wave 
and to measure the cell length (L). The detonation velocity (D) 
was recorded with ionization gauges. The trace additives, up to 
maximum 2.3 percent, did not modify appreciably the gross ther- 
modynamic properties of the mixtures but they changed the cell 
size considerably. The characteristic time (t/sub car/) defined as 
the ratio of L/D is better suited as a parameter for chemical 
kinetic considerations. With a crude model for the detonation, and 
assuming a direct proportionality of t/sub car/ with respect to the 
induction time of the oxidation reaction behind the leading shock 
wave, the structure variations can be accounted for by inhibition 
effects of the branching mechanism. An overall activation energy 
of 11 kcal/mole was derived for the uninhibited mixtures, which is 
increased by the presence of additive in traces. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 39, 677, 1121 


HYDROCARBON FUELS 


REFER ALSO TO CITATION(S) 90, 177, 367, 369, 427, 461, 
1230, 1241, 1245 


376 Measurement of turbulent burning velocity for large tur- 
bulent Reynolds numbers. Andrews, G.E.; Bradley, D.; Lwakabam- 
ba, S.B. (Leeds Univ., Eng.). pp 655-664 of In Fifteenth interna- 
— symposium on combustion. Pittsburgh; Combustion Inst. 
(1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Turbulent burning velocities have been measured in an ex- 
plosion vessel equipped with four fans driven by air turbines. This 
arrangement created a central region of uniform isotropic turbu- 
lence in which measurements were made of flame speed, turbulent 
burning velocity and gas velocity just ahead of the flame front. 
Two techniques were used for such measurements: one involving 
anemometer measurements of the gas velocity ahead of the flame 
and the other involving the creation of two kernels of gas originat- 
ing from two separated, simultaneous sparks. Measurements were 
made for a range of methane-air and ethylene-air mixtures at an 
initial pressure of one atmosphere and at different fan speeds. An 
increase in fan speed resulted in increases in flame speed and tur- 
bulent burning velocity, but the gas velocity ahead of the flame 
showed little change. This last is explained by significant increase 
in flame thickness with fan speed. A consideration of current ideas 
of turbulent structure suggests a rational basis for the correlation 
of burning velocity data is to plot the ratio of turbulent to laminar 
burning velocity against the turbulent Reynolds number of the un- 
burnt gas. An increase in fan speed gives an increase in the 
Reynolds number. The experimental results show there is indeed a 
primary correlation between this ratio and the turbulent Reynolds 
number. Reference to results of other workers also gives some 
confirmation of this. 


377 (NP—20892) Garbage Power 82: an integrated plan for 
the conversion of solid waste to energy in Santa Clara County. 
Kramon, G.; Sanders, M. Ill. (Stanford Univ., Calif. (USA). Inst. 
for Energy Studies). Nov 1975. 267p. Institute for Energy Studies, 
Stanford, CA. $5.00 

An integrated waste processing program based on the pyrol- 
ysis of solid wastes using the Purox pyrolysis process was proposed. 
The technology of the process, the energy products, markets for 
these products, implementation of marketing alternatives, materials 
recovery, siting, environmental factors, transfer stations and land- 
fills, costs and revenues, financing, and management are examined 
in detail as the basis for the recommendation made. (JSR) 
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378 (NP—20894) meee : a cost-benefit and im- 
plementation com alternative non- energy 
chains. Volume I. Biomass er chains. Final May 1974. 
_—— R.S.; McNeill, B. (eds.). (Stanford Univ., Calif. (USA). 
Inst. for Energy Studies). May 1975. 253p. Institute for Energy 
Studies, Stanford, CA. $4.00. 

The economic feasibility and biomass supply from three 
sources (urban refuse, agricultural wastes, and a eucalyptus 
biomass plantation) are evaluated as viable energy sources. The 
technology and economics of available conversion processes are 
examined in detail. The processes considered are combustion, 
pyrolysis, anaerobic digestion, acid hydrolysis of wood for the 
production of alcohol, and enzyme hydrolysis of wood for the 
production of alcohol. Appendices give an evaluation of the imple- 
mentation of urban refuse energy centers, environmental impact of 
traditional waste management and eucalyptus energy production, 
component costs of combustion systems, and cost calculations for 
urban refuse and eucalyptus energy systems. (JSR) 


379 (NP—20973) Solar energy fixation by plants and 
synthetic fuel production. (Minnesota Univ., Minneapolis (USA). 
Center for Studies of the Physical Environment). [nd]. 77p. Min- 
nesota Univ., Minneapolis. 

Five research projects on solar energy fixation by plants and 
small-scale installations for synthetic fuel production for farm use 
are reported. Separate abstracts were prepared for each. 


380 (NP—20973, pp 23p, Appendix B) Development of 
generator for farm use (to make farm energy self sufficient). 
Maier, W.J.; Fredrickson, A.C. [nd]. 

In Solar energy fixation by plants and synthetic fuel produc- 
tion. 

The anaerobic digestion of agricultural wastes for the 
production of methane appears a feasible approach to making a 
farm more energy self-reliant. The feasibility depends on the 
design and development of a low-cost, easy-to-operate digestor-gas 
generator. A prototype digestor was designed and built on the 
basis of batch tests. Future experiments planned in order to op- 
timize the methane production are tabulated. 


381 (NP—20973, pp 21p, Appendix C) Use of rotating disc 
digester for methane production. Tsuchiya, H.; Dreher, K.L. [nd]. 

In Solar energy fixation by plants and synthetic fuel produc- 
tion. 

Two digestors were constructed from steel barrels, the rotat- 
ing disc digestor and the control digestor. The rotating disc 
digestor had 24 discs rotating at about | rpm. The control digestor 
was also stirred at a low rate. Both were provided with appropriate 
inlet, outlet, and gas outlet ports and appropriate measures to 
maintain temperature were provided. On the basis of four prelimi- 
nary runs the following preliminary conclusions were made. Cow 
manure is deficient in materials to produce a decent gas flow. It is 
probably low in nitrogen. Chicken manure provides a more 
adequate gas flow. The rotating disc digestor produces about 33 
percent more gas. 


382 (NP—20973, pp 6p, Appendix D) Anaerobic chicken 
manure digester. Hickman, H.J.; Moore, J.A.; Goodrich, P.R.; Ho, 
R.K. [nd]. 

In Solar energy fixation by plants and synthetic fuel produc- 
tion. 

Results on the performance of a batch anaerobic digestion 
system using chicken manure are reported. The overall per- 
formance was disappointing and a steady state was never obtained. 
Possible reasons for the poor performance were tabulated and it 
was suggested that a continuous system might be more productive. 
(JSR) 


383 (SRO—888-1, pp 50-52) Progress report: Biochemistry 
of methanogenesis. Peck; Ljungdahl. Jul 1976. 

In Multidisciplinary research program directed toward 
utilization of solar energy through bioconversion of renewable 
resources. 

Several stable mesophilic fermentations of cellulose and 
wood to methane have been established and partially studied. A 
cellulolytic bacterium and sulfate reducing bacteria have been iso- 
lated and a highly enriched culture of an organism forming 
methane from acetate obtained. Levels of formyltetrahydrofolate 
synthetase and methylenetetrahydrofolate dehydrogenase have 
been investigated in various species of methanogenic bacteria and 
the evidence indicates that these enzymes are not involved in 
methane formation. However, both of these enzymes plus formate 
dehydrogenase and methenyltetrahydrcfolate cyclohydrolase ap- 
pear to be involved in the formation of acetate from CO, and H, 
by the ‘’Balch’’ isolate, a new physiological type pf autotrophic 
anaerobe. The formate dehydrogenase of Clostridium ther- 
moaceticum was shown to contain tungsten in its ‘‘active site’’ and 
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this is the first report of a biological role for this metal. Attempts 
to demonstrate oxidative phosphorylation in me’ nic bacteria 
utilizing the hydrogenase/fumarate reductase couple, found to be 
widely distributed in these bacteria, have been inconclusive. A 
cytochrome b has been detected in membrane preparations of M. 
thermoautotrophicum grown in the presence of hemin and strongly 
suggests the presence of a membrane-bound electron panaiee 
so gag is the first report of a cytochrome in methanogenic 
teria. 


384 Process for producing solid industrial fuel. Pyle, W. (to 
Kingsford Co.). US Patent 3,938,965. 5 Apr 1973. Filed date 14 
Jul 1972. vp. 

A process is claimed for producing a substantially pollution- 
free fuel from moist woody vegetable materials comprising the 
steps of continuously supplying said materials to dryer; drying said 
materials until the moisture content thereof is less than approxi- 
mately 15 percent; admitting said dried materials to a carbonizer; 
pyrolyzing said materials in said carbonizer to form crude charcoal 
and a fuel gas therefrom; collecting at least a major portion of the 
fuel gas and charcoal formed; cooling and conditioning said char- 
coal against spontaneous combustion; crushing said charcoal until 
it will pass through an approximately 16 mesh U.S. Standard sieve 
but no finer than will just pass through 2bout an 80 mesh sieve; 
beneficiating said crude charcoal in a classifier and removing a 
dense fraction having a bulk density of at least about 50 Ibs per 
cubic foot therefrom to form a beneficated fuel which will 
produce, when burned, low relatively nonabrasive ash. The process 
includes the step of pulverizing said beneficated charcoal in a mill 
to produce a powdered fuel. 


385 Catalyst for the manufacture of gases containing 
methane. Broecker, F.J.; Zirker, G.; Triebskorn, B.; Marosi, L.; 
Schwarzmann, M.; Dethlefsen, W.; Kaempfer, K. (to BASF Aktien- 
gesellschaft). US Patent 3,941,721. 13 Nov 1973. Priority date 15 
Nov 1975, German, Federal Republic of (F.R. Germany). vp. 

A catalyst is produced by the process consisting essentially 
of precipitating the compound NigAl,(OH),.-CO;.4H,O as a 
catalyst precursor from an aqueous medium; drying said 
precipitate at a temperature of from 80 to 180°C; raising the tem- 
perature of said precipitate between the drying stage and the cal- 
cination stage at a gradient of 1.66°C/minute to 3.3°C/minute; cal- 
cining said precipitate at a temperature of from 300 to 550°C; and 
thereafter reducing said precipitate in a stream of hydrogen to 
form said catalyst. 


386 Integrated process for producing C, hydrocarbons from 
carbon monoxide and hydrogen. Starks, C.M. (to Continental Oil 
Co.). US Patent 3,932,552. 25 Mar 1974. vp. 

A process is claimed for producing ethane and/or ethylene 
comprising (a) introducing hydrogen and carbon monoxide to a 
catalytic reaction zone, the mol ratio of hydrogen to carbon 
monoxide being in the range of about 1/1 to about 5/1; (b) react- 
ing said hydrogen and carbon monoxide in the catalytic reaction 
zone to a conversion of at least 50 percent of the carbon monox- 
ide and thereby producing a catalytic reaction zone effluent con- 
taining hydrogen, carbon monoxide, water, hydrocarbons, and ox- 
ygenated hydrocarbons, said reaction being carried out under con- 
ditions of temperatures in the range of about 150 to 450°C, pres- 
sures in the range of atmospheric to about 75 atmospheres and 
space velocities in the range of 500 to 50,000 V/V/hr STP, in the 
presence of a Fischer—Tropsch catalyst containing iron, cobalt, 
nickel or ruthenium; (c) introducing directly to a hydropyrolysis 
zone at least a portion of the catalytic reaction zone effluent con- 
taining hydrogen, carbon monoxide, carbon dioxide, water, 
hydrocarbons and oxygenated hydrocarbons, together with any 
necessary hydrogen required to bring the mol ratio of hydrogen to 
total hydrocarbons and oxygenated nydrocarbons having at least 
three carbon atoms to at least 1/1; (d) hydropyrolyzing said cata- 
lytic reaction zone effluent to produce a hydropyrolysis zone ef- 

uent, said hydropyrolyzing being carried out under conditions of 
temperatures in the range of about 600 to 900°C, pressures of at 
least 5 atmospheres gauge and residence times in the range of 
about 0.1 to 60 sec; and (e) recovering C, hydrocarbons from said 
hydropyrolysis zone effluent. 


387 Methane synthesis. Harris, N.; Fowler, R. (to Davy 
Powergas Ltd.). US Patent 3,930,812. 24 Jun 1974. Priority date 
13 Jul 1973, United Kingdom of Great Britain and Northern Ire- 
land (UK). vp. Pe 

A process is claimed for producing a product gas containing 
increase< methane by the reaction of hydrogen with carbon 
monoxide and/or carbon dioxide comprising feeding a gaseous 
feedstock produced by gasification of fossil fuels or aliphatic al- 
cohols with steam and/or oxygen to a reaction chamber which con- 
tains a catalyst of a Group VIII metal and is effective for the reac- 
tion at a temperature below 500°F, spraying water in the liquid 
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phase over the catalyst so that the water evaporates and removes 
the heat of reaction within the chamber, the reaction in the 
chamber being carried out below a temperature of 550°F and at a 
pressure of 0 to 2000 psig, to form the product gas of increased 
methane content. 


388 Process for the production of substitute natural gas. 
White, G.A.; Rozkowski, T.R. (to Ralph M. Parsons Co.). US 
Patent 3,938,968. 6 Sep 1974. Filed date 8 Sep 1972. vp. 

A process is claimed for the production of substitute natural 
as which comprises: (a) providing from the process a supply of 
igh pressure steam; (b) using a portion of the high pressure steam 

to liquefy air and generate, from the liquefied air, gaseous oxygen; 
(c) introducing the gaseous oxygen, steam, and a carbonaceous 
material to a partial oxidation reaction zone to form an initial gas 
stream containing predominately hydrogen and the oxides of car- 
bon and minor amounts of methane; and (d) passing at least a por- 
tion of the initial gas stream and steam through at least one wet 
methanation reaction zone where the gas stream and steam contact 
a low metal content wet methanation catalyst which comprises 
from about 5 to about 35 percent by weight of at least one metal 
from the third period of Group VIII of the Periodic Table on a 
temperature stabilized, ceramic alumina support, said support 
being heat treated at a temperature above the highest temperature 
encountered in said methanation zone prior to the addition of said 
metal thereto, at a temperature from about 900 to about 1600°F 
where the feed temperature to said wet methanation zone is at 
least about 900°F and the exit temperature from said methanation 
zone is up to about 1600°F to form methane followed by cooling 
of the gas stream exiting the wet methanation zone to produce 
high pressure process steam. 


389 History of SNG at Boston Gas: reasons, experiences, 
opinions. Buckley, C.P. (Boston Gas Co.). Am. Gas Assoc., Oper. 
Sect., Proc.; T167-T169( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Certain aspects of construction, startup, operator training 
and operating experience are discussed. 


390 Brief review of Brooklyn Union's SNG plant operation. 
Hippeli, R.F. (Brooklyn Union Gas Co.). Am. Gas Assoc., Oper. 
Sect., Proc.; T170-T173(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Process, plant areas, storage, and various devices are 
discussed and presented diagrammatically. 


391 Startup and initial operating experience of Public Ser- 
vice Electric and Gas Company Linden SNG plant. Stubblebine, 
G.W. Am. Gas Assoc., Oper. Sect., Proc.; T174-T178( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Overall survey is presented. 


392 Startup of Gasco’s SNG plant. Walker, B.D. Am. Gas 
Assoc., Oper. Sect., Proc.; T179-T181( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Team roles and problem solving are discussed. 


393 Northern Illinois Gas Company supplemental natural 
gas plant startup. Merriam, N.W.; White, R.J. Am. Gas Assoc., 
Oper. Sect., Proc.; T182-T184( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Staffing, training, and initial problems are described. 


394 Start-up and operating experience of an SNG plant: 
Commonwealth Natural Gas. Wimer, D.C. Am. Gas Assoc., Oper. 
Sect., Proc.; T185-T 186( 1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Systematic review and future requirement diagram are 
presented 


395 Extinction of laminar diffusion flames for liquid fuels. 
Kent, J.H.; Williams, F.A. (Univ. of California, San Diego, La 
Jolla). pp 315-325 of In Fifteenth international symposium on 
combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 
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A flat, laminar diffusion flame was produced in a stagna- 
tion-point boundary layer by directing an oxidizing gas stream 
downward onto the surface of a burning liquid fuel at atmospheric 
pressure. Fuels studied were mainly n-heptane but also n-decane, 
n-hexadecane, iso-octane and kerosene. Gases were O, mixed with 
N,, CO,, He or CF;Br. For steady burning near extinction, concen- 
tration profiles of major stable species were measured by gas chro- 
matographic analysis of samples withdrawn through a fine quartz 
probe. In addition, temperature profiles were measured with a 
coated Pt—Pt 10 percent Rh thermocouple, and flame tempera- 
tures were recorded as a function of gas velocity in the approach 
stream, up to the point of extinction. The gas velocity required for 
extinction was measured as a function of the concentration of the 
additive in the gas stream. Also, visual and photographic observa- 
tions of flame structure were made, including streamline shapes 
shown by illumination of MgO dust added to the gas. Results help 
to clarify various aspects of diffusion-flame extinction and chemi- 
cal inhibition. In particular, overall rate parameters are obtained 
through evaluation of a critical Damkohler number for extinction 
from the experimental data. 


396 Chromatographic and interferometric study of the diffu- 
sion flame around a simulated fuel drop. Abdel-Khalik, S.L.; 
Tamaru, T.; El-Wakil, M.M. (Univ. of Wisconsin, Madison). pp 
389-399 of In Fifteenth international symposium on combustion. 
Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The structure of the diffusion flame surrounding a simulated 
burning drop of n-heptane was investigated. The drop was ex- 
amined while burning at atmospheric pressure in a uniform air 
flow field at several air velocities. The composition and tempera- 
ture profiles along several radial lines around the drop were deter- 
mined by means of gas chromatography and optical interferometry. 
The composition analysis yielded concentrations of the fuel vapor 
as well as O,, CO,, CO, Nz, CH,, C;H2, and C,H, in dried samples. 
The composition and temperature profiles were used to evaluate 
the mass and heat-flux distributions around the drop. The radiative 
heat-flux distributions from gas and soot were also evaluated. It 
was found that the flame structure varies markedly around the 
drop and that the air velocity has a large effect on the temperature 
profiles. At high air velocities, double-peaked temperature profiles 
were observed in the trailing half of the flame. Radiation, often 
ignored in the past, was found to be about 40 percent of the total 
heat transferred to the drop. Gas radiation is about 10 percent of 
the total radiation, the remainder being due to soot. 


397 Effect of pressure on the flame structure in the wake of 
a burning hydrocarbon droplet. Gollahalli, S.R.; Brzustowski, T.A. 
(Univ. of Waterloo, Ont.). pp 409-417 of In Fifteenth international 
symposium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Data are presented on the structure of the flame in the 
wake of a model (6 mm dia porous sphere) n-heptane droplet 
burning in air. The following measurements were made: axial and 
radial temperature profiles, axial and radial composition profiles 
showing H,O, Co,, Ne, O,, co, CrHig, CH,, C,H, and C3Hsg. En- 
velope flames were studied at pressures up to 40 atm. Wake flames 
were studied at 5 atm only. The velocity of transition from the en- 
vel flame to the wake flame was measured up to 25 atm. The 
results show that the effect of pressure on flame structure can be 
explained in terms of the effect of pressure on flame structure can 
be explained in terms of the effect of pressure on the following 
processes: diffusion and pyrolysis of fuel in the near-wake zone of 
the envelope flame, premixed combustion and pyrolysis of fuel in 
the near-wake zone of the wake flame, combustion and coagula- 
tion of soot in the far-wake zone of both flames. As pressure in- 
creases, the increased rate of pyrolysis becomes predominant in 
the near wake. In the far wake, the peak temperature drops with 
increasing pressure and coagulation of soot becomes important. 
The data are consistent with the model developed by the authors 
to explain the effect of pressure on flame length. The velocity of 
transition from an envelope flame to a wake flame increases ap- 
proximately as P/sup '/,, suggesting overall 3/2 order kinetics for 
n-heptane and air at the stagnation point. 


398 Combustion of liquid fuels in a flowing combustion gas 
environment at high pressures. Canada, G.S.; Faeth, G.M. 
(Pennsylvania State Univ., University Park). pp 419-428 of In Fif- 
teenth international symposium on combustion. Pittsburgh; Com- 
bustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 
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The combustion of fuel droplets in gases which simulate 
combustion chamber conditions was considered both experimen- 
tally and theoretically. The fuel droplets were simulated by porous 
spheres and allowed to gasify in combustion gases produced by a 
burner. Tests were conducted for pressures of | to 40 atm, tem- 
peratures of 600 to 1500°K, oxygen concentrations of 0 to 13 per- 
cent (molar) and approach Reynolds numbers of 40 to 680. The 
fuels considered in the tests included methanol, ethanol, propanol- 
1, n-pentane, n-heptane and n-decane. Measurements were made 
of both the rate of gasification of droplet and the liquid surface 
temperature. Measurements were compared with theory, involving 
various models of gas phase transport properties with a multiplica- 
tive correction for the effect of forced convection. Phase equilibri- 
um at the liquid surface was determined by both the conventional 
approach typically used at low pressures as well as a high pressure 
version which accounts for real gas effects and the finite solubility 
of the liquid phase for combustion product gases. The discrepan- 
cies between theoretical and experimental gasification rates were 
relatively independent of pressure. The predictions were generally 
satisfactory when average properties were employed in the convec- 
tion correction, over a wide range of ambient conditions in com- 
bustion gases. At pressures up to 35 atm, the liquid temperature 
predictions of the conventional low pressure model were in good 
agreement with the data. The greatest difference between the low 
and high pressure phase equilibrium models was that the low pres- 
sure model predicts significantly lower pressures for the liquid sur- 
face to reach its thermodynamic critical point than the more 
complete high pressure version. 


399 Measurement of mean and fluctuating temperature and 
of ion concentration in round free-jet turbulent diffusion and 
premixed flames. Lockwood, F.C.; Odidi, A.O.O. (Imperial Coll. of 
Science and Tech., London). pp 561-571 of In Fifteenth interna- 
tional symposium on combustion. Pittsburgh; Combustion Inst. 
(1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Measurements are reported of mean, rms, probability densi- 
ty, and spectral density of temperature and of positive ion concen- 
tration in unpremixed and premixed, turbulent, round, free-jet 
flames. The measurements are intended to enhance the un- 
derstanding of turbulent combustion and to facilitate the prescrip- 
tion of appropriate mathematical models. Quantitative information 
about the intermittent nature of turbulent unpremixed combustion 
is provided by the data. The measurements do not lend support to 
the ‘’wrinkled-laminar-flame’’ concept for turbulent premixed 
reaction. 


400 Structure in methane—oxygen diffusion flames. Melvin, 
A. (British Gas Corp., London); Moss, J.B. pp 625-636 of In Fif- 
teenth international symposium on combustion. Pittsburgh; Com- 
bustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The fine structure of a methane-oxygen diffusion flame is 
discussed in the light of perturbation techniques already developed 
and applied to hydrogen-oxygen flames. The flame model is sup- 
ported by a modestly realistic chemicai kinetic scheme comprising 
ten reactions and is investigated in circumstances of reaction- 
broadening. The competition between reaction and mass diffusion 
which determines reaction zone structure is revealed to be particu- 
larly sensitive to the choice of reactions describing methyl radical 
removal. The structure predicted on the assumption that the reac- 
tion between methyl radicals and oxygen atoms predominates is 
revealed to be incompatible with concentration measurements of 
stable species and radicals made on a Wolfhard-Parker burner. In 
particular, predictions regarding methyl radical concentration, 
reaction zone thickness and the extent of reaction zone penetra- 
tion by methane are not substantiated. The inclusion of reactions 
of methyl with hydroxyl and molecular oxygen does, however, lead 
to diffusion flame structure consistent with experiment and similar 
in many respects to that of the hydrogen-oxygen flame. Some am- 
biguity remains in respect of some detailed aspects of fuel-rich 
structure. 


401 Structure of rich fuel-air flames in the forward stagna- 
tion region of a porous cylinder. Yamaoka, I|.; Tsuji, H. (Tokyo 
Univ.). pp 637-644 of In Fifteenth international symposium on 
combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

An experimental study was made to investigate the behavior 
and structure of rich fuel-air flames established in the forward 
stagnation region of a porous cylinder, from the surface of which 
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premixed methane and air were ejected uniformly into a uniform 
air stream (the secondary air). The appearance of the flame, the 
location of the flame and the stagnation point, and the tempera- 
ture and stable species concentration profiles were examined in 
detail for flames at atmospheric pressure. The stabilized flame is 
really a double flame. For the mixture inside the rich limit of 
flammability (equivalence ratio phi less than about 1.6), the tem- 
perature and water-vapor concentration show unique plateau- 
shaped profiles across the double flame, and the oxygen concentra- 
tion is almost constant in the wide region between the two lu- 
minous flame zones. The inner flame is the premixed flame due to 
combustion of methane with primary air, and plays the role of the 
hot-fuel (hydrogen and carbon monoxide) source for the outer dif- 
fusion flame. For mixtures outside the rich limit of flammability 
(about 1.8 less than phi less than about 2.4), the inner flame has 
an apparent propagation velocity, but it does not preserve the 
characteristics of a self-sustaining flame. The two flame zones ob- 
viously influence each other, and therefore the inner flame is not a 
true premixed flame. For the flames of very rich mixtures the tem- 
perature and concentration profiles of the various species, except 
oxygen, become similar to those of a pure diffusion flame, and for 
phi greater than about 3, the flame can be treated essentially as a 
diffusion flame. It is suggested that this type of flame is most suita- 
ble for systematic studies of fundamental flame processes in rich 
fuel-air mixtures. 


402 Flame in small spheres of unconfined and 
slightly confined flammable mixtures. Leyer, J.C.; Guerraud, C.; 
Manson, N. (Univ., Poitiers, France). pp 645-653 of In Fifteenth 
international symposium on combustion. Pittsburgh; Combustion 
Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The salient features of spherical flame development, at 
room temperature and normal pressure (NTP), through small 
charges (initial radius 1 less than ro less than 2 cm) of stoichiomet- 
tic propane—oxygen mixtures diluted by nitrogen, are compared 
for two different cases where the same volume of mixture is: (i) 
contained in a soap bubble; (ii) entirely free in space. The purpose 
of this comparison is to investigate the influence of slight confine- 
ment on the characteristics of the pressure and velocity fields 
generated by flame expansion. The observations are made by 
means of schlieren cinematography for the flame and the charge 
boundary histories, and by means of a condenser microphone for 
the pressure field. The main features of the pressure and velocity 
fields were found to be well described by the potential source flow 
theory, at least for mixtures with normal burning velocity below 2 
m/sec. The rate of pressure increase at a fixed radius was almost 
linear, and roughly proportional to the third power of the absolute 
flame velocity. The results with respect to variations of the flame 

» movement of the charge boundary and the expansion ratio 
of the burned gases, show that a slight confinement has little effect 
on the overall development of the flame. However some observa- 
tions indicate that confinement cannot be completely ignored in 
the evaluation of the dynamic effects induced by the flame. 


403 Rate and mechanism of methane p from 200° to 
2700°K. Gardiner, W.C. Jr. (Univ. of Texas, Austin); Owen, J.H.; 
Clark, T.C.; Dove, J.E.; Bauer, S.H.; Miller, J.A.; McLean, W.J. pp 
857-868 of In Fifteenth international symposium on combustion. 
Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The pyrolysis of methane in shock waves was studied using 
TOF mass spectrometry, IR laser absorption, and laser schlieren 
techniques. The experiments spanned the temperature range 2000° 
to 2700°K and the pressure range 20 to 160 kPa. The results in- 
dicate that ethylene and acetylene are formed as methane disap- 
pears. Computer simulations showed that a quantitative account 
for these results is afforded by mechanisms involving methyl radi- 
cal chains. A set of rate constant expressions for one plausible 
mechanism was derived and shown also to be compatible with 
other studies of methane decomposition. Molecular-orbital esti- 
mates of likely reaction pathways also support this mechanism. We 
infer that methane combustion is accompanied by chain-reaction 
pyrolysis to a far greater degree than hitherto supposed. 
404 Non-equilibrium radical concentrations in shock-initiated 
methane oxidation. Bowman, C.T. (United Aircraft Research Labs., 
East Hartford, CT). pp 869-882 of In Fifteenth international sym- 
posium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 ve Figs 

See CONF-740859—. 
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The concentrations of O, OH, and H,O were measured dur- 
ing the reflected-shock initiated reaction of CH,-O,-Ar mixtures 
using various spectroscopic techniques. Concentration data were 
obtained for three different CH,—O,—Ar mixtures, having CH,/O, 
ratios of 0.5, 1, and 2, for initial reflected-shock temperatures in 
the range 1875° to 2240°K. Following an induction period, the O 
and OH concentrations attained maximum values which were sig- 
nificantly greater than the final equilibrium concentrations. During 
the initial stages of these concentration overshoots, the observed 
species concentrations were not consistent with an assumption of 
er equilibration of the rapid bimolecular reactions of the 

2—O, chain. A _ proposed 23-reaction methane oxidation 
mechanism correctly predicts the time of occurrence and mag- 
nitude of the radical concentration overshoots, and also predicts a 

ure from a partial equilibrium state during the initial stages 
of the radical concentration overshoots. Rate constants for several 
elementary reactions in the proposed mechanism were inferred by 
a comparison of the observed and predicted concentration profiles. 


405 Homogeneous thermal oxidation of methane in reflected 
shock waves. Tsuboi, T. (Yokohama National Univ., Japan); 
Wagner, H.G. pp 883-890 of In Fifteenth international symposium 
on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The homogeneous thermal oxidation of methane—oxygen 
mixtures, highly diluted with argon, was investigated in shock 
waves by following emission and absorption of various species dur- 
ing the course of the reaction. The equivalence ratio phi = 
2(CH,]/[O,] was varied from 0.2 to 2.0. The total density ex- 
tended from 2 . 10-5 to 2 . 10™* mole/cm*, corresponding to pres- 
sures from 3 to 300 atm at 1800°K. In the present paper data on 
induction periods for the oxidation of these mixtures are reported 
for a very wide range of experimental conditions. 


406 Shock wave measurements of specific reaction rates in 
the branched chain CH,—CO—O, system. Brabbs, T.A.; Brokaw, 
R.S. (Lewis Research Center, Cleveland). pp 893-901 of In Fif- 
teenth international symposium on combustion. Pittsburgh; Com- 
bustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Rate constants of two elementary bimolecular reactions in- 
volved in the oxidation of methane have been determined by moni- 
toring the exponential growth of CO flame band emission behind 
incident shocks in three suitably chosen gas mixtures. Results are 
as follows: O + CH, yields CH; + OH, k,; = 1.9 x 10" exp(- 
5900/T) cm® mole™ sec™' (1300° to 2000°K) and CH; + O, yields 
CH,O + O, kyo = 2.4 x 10" exp(-14,500/T) (1200° to 1800°K) as- 
suming CH,;O + M yields CH,O + H + M. The data do not support 
a mechanism which invokes the four center process CH, + O, 
yields CH,O + OH for the reaction of methyl with oxygen. 


407 Flame structure studies of CF;Br-inhibited methane 
flames. II. Kinetics and mechanisms. Biordi, J.C.; Lazzara, C.P.; 
Papp, J.F. (Pittsburgh Mining and Safety Research Center). pp 
917-932 of In Fifteenth international symposium on combustion. 
Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Composition profiles for atomic, radical, and stable species, 
as well as temperature and area expansion ratio profiles, have been 
determined for a nearly stoichiometric CH,—O,—Ar flame and for 
one to which 0.3 percent CF,Br inhibitor had been added. Net 
reaction rate profiles were calculated for all the observed species. 
For the normal flame, these and the mole fraction profiles gave 
rate coefficient information about the elementary reactions in the 
methane flame. Comparison between the inhibited and normal 
flame showed that [H] and [CH;] were significantly reduced at the 
lower temperatures in the inhibited flame even though in the hot 

region the [H], [OH], and [O] were the same in both flames. 
The HBr formed reacts rapidly with H atoms to form H, and Br, 
but the reaction is soon ‘’balanced.’’ The magnitude of the net 
reaction rate for both HF and F,CO early in the flame indicates 
that these, too, are formed by rapid reactions involving CFs. 


408 Electronic energy transfer from O,('A/sub g/) to HO, 
radicals. Becker, K.H.; Fink, E.H.; Langen, P.; Schurath, U. 
(Univ., Bonn). pp 961-968 of In Fifteenth international symposium 
on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 
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Hitherto unobserved emission bands were detected in the 
wavelength region of 1 to 2.3 ~ when metastable O,('A/sub g/) 
molecules were admixed to the reaction system of O(°P) atoms 
with ethylene, perdeuteroethylene, ammonia, hydrazine, or 
hydrogen peroxide. The emissions were identified to be vibronic 
bands of the predicted (?A’ yields 7A’’) transition of HO, radicals 
and vibrational overtone and combination bands of HO, in the 7A’’ 
ground state. The excitation of HO, was found to proceed mainly 
by near resonant electronic energy transfer from O,('A/sub g/) to 
HO.(?A") populating the HO.(?A’, vs’=1) level. As shown in the 
case of atomic oxygen reactions with ammonia and hydrazine, 
measuring the HO, (7A’ yields ?A’’) emission after excitation by 
this energy transfer process can be used to monitor HO, radicals in 
gas phase reaction systems. 


409 Production of chemi-ions and formation of CH and CH, 
radicals in methane—oxygen and ethylene—oxygen flames. Peeters, 
J.; Vinckier, C. (Univ., Louvain, Belgium). pp 969-977 of In Fif- 
teenth international symposium on combustion. Pittsburgh; Com- 
bustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The mole fractions of CH, CH,, CH;, O, H, OH, O,, and 
some other species were measured throughout the reaction zones 
of a series of low-pressure flames burning methane or ethylene in 
oxygen diluted by argon. In some flames, the C atom was detected; 
its ionization potential was found to be 11.1 +- 0.2 eV. For each 
flame, the total amount of ions produced in unit time was also 
determined. The values for all flames were directly proportional to 
the corresponding volume integrals {[CH]{O]dz over the whole 
reaction zone. It is concluded therefore that the reaction CH + O 
yields CHO* + e~ is indeed the source of chemi-ions in hydrocar- 
bon flames. The rate constant was found to be 1.7 x 10'' mole“ 
cm sec™' at T = 2000 to 2400°K. The ions are formed in a fairly 
wide region, extending from about the middle of the visible lu- 
minous zone to its outer edge. It is established that CH is not 
formed directly from CH;; instead, CH is derived from CH, via 
CH, + H(OH) yields CH + H,(H,O). The rate constants of these 
reactions were found to be about ten times smaller than the kinetic 
coefficient of the important CH-removal process CH + H yields C 
+ H,, which in turn is some twenty times larger than the rate con- 
stant of CH + O, yields (products). Evidence has been obtained 
that the predominant source of CH, in ethylene flames is the reac- 
tion C,H, + O yields CH, + CH,O, which is shown to be only a 
few times slower at T = 2000°K than the simultaneous process 
C,H, + O yields CH, + CHO. In methane flames, CH, is produced 
from CH; via the reaction CH; + OH yields CH, + H,O; its rate 
constant is nearly three times less than that of the reaction CH, + 
O, yields (products), which in fuel-lean flames is the major CH,- 
removal path. The rate constant of the latter reaction was found to 
be about 1.2 x 10'* at T approximately equal to 2000°K. 


410 Further studies on radical and ion formation in the com- 
bustion of acetylene initiated by a strong flash. Kinbara, T.; Noda, 
K. (Sophia Univ., Tokyo). pp 993-1001 of In Fifteenth interna- 
tional symposium on combustion. Pittsburgh; Combustion Inst. 
(1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The time change of the intensities of emission spectra of C,, 
CH and OH of the C,H,/O,/NO, mixture ignited by a flash lamp 
and burned in a closed tube has been previously reported. A 
similar study of the absorption spectra was not undertaken at the 
time because of the complications caused by emission from the 
reacting mixture. In the present work, two methods were combined 
to overcome this difficulty. The spectrometer was moved away 
from the combustion tube and multiple path absorption was used. 
Thus, the time changes of all the emission and absorption spectra 
of C,, CH and OH, and that of the ion current through the burning 
mixture, could be compared quantitatively. In other experiments, 
the dependence on the mixing ratio of the fuel gas was established 
for (1) the intensity of the emission spectrum, (2) the light absor- 
bence of the fuel for C,, CH, and OH and (3) the total charge 
produced in the combustion tube. Based upon these experimental 
results, the following mechanism of the formation of C,, CH, OH 
and chemi-ions is discussed: C,H, + O yields C,H + OH yields 
OH*, C,H yields (C,H)/sub n/ yields C,, CH yields C,*, CH*, and 
CH + O yields CHO* + e. 


411 Ion precursors, chemi-ion formation and electron densi- 
ties in shock-induced methane combustion. Zallen, D.M.; Hirleman, 
E.D.; Wittig, S.L.K. (Purdue Univ., Lafayette, IN). pp 1013-1021 
of In Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 
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See CONF-740859—. 

The reflected shock region of a conventional shock tube 
was used to study chemi-ion formation and related processes dur- 
pp mage methane combustion in the temperature range of 
1 K to 2300°K at reactant pressures of one atmosphere. Ab- 
solute concentrations and induction times of positive ions and elec- 
trons were measured in addition to time-resolved profiles of ions 
and ion-precursors. Langmuir probe measurements revealed that 
positive-ion concentrations in this uniform system were con- 
siderably higher than observed in burner flames. Microwave mea- 
surements of electron concentrations indicated an excess of posi- 
tive ions over electrons in the shock tube. Part of the observed 
electron deficiency is attributed to diffusion of the mobile elec- 
trons out of the observation region although negative ions may also 
play a significant, but as yet not well-defined role. The tempera- 
ture dependencies of the experimentally determined positive ion 
and electron induction times were nearly identical. Time-resolved 
spectrographic measurements of CH, CH*, OH, and OH* taken 
simultaneously with the probe ion-current indicated that CH and 
not CH* is the probable ion precursor. In a numerical analysis of 
the kinetics, generally accepted ionization steps were combined 
with independently established methane reaction mechanisms and 
a parametric analysis of the ion precursor reactions was made. The 
combined reaction scheme matches the experimental data of spe- 
cies profiles and concentrations. 


412 Spectroscopic and thermometric studies of charged par- 
ticle energy exchanges around high potential electrodes in flame 
gases. Bradley, D.; Ibrahim, S.M.A. (Univ. of Leeds, Eng.). pp 
1023-1029 of In Fifteenth international symposium on combustion. 
Pittsburgh; Combustion Inst. (1975). J 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The emission intensities induced in chemi-ionized gases 
around a small spherical electrode have been measured spectro- 
scopically and compared. This was done with the electrode in the 
reaction zone of a stoichiometric methane-air flame at low pres- 
sure and in other downstream positions. The range of electrode 
potentials was -650 to +2000 V. In the reaction zone the electrode 
voltage had but a small effect upon emissions from excited OH and 
CH, but a large effect upon emissions from excited N,. In the 
former case, chemi-excitation predominates; in the latter case field 
excitation predominates. There are also differences between anode 
and cathode emissions. These might be due to electron excitation 
at the anode and ion excitation at the cathode. A small ther- 
mocouple was positioned at different distances from the electrode 
and gas heating effects due to the electrical field were measured. 
These were most marked at a cathode and were negligible at an 
anode. The gas heating increased as the cathode surface was ap- 
proached. These results are more in accordance with ion heating 
than with electron heating. It was possible to fuse the cathode, at a 
temperature of 2200°K and with a free flame gas temperature of 
1700°K, by the application of a sufficiently high negative voltage. 
The application of negative potential might be a practically effec- 
tive way of enhancing heat transfer rates at a solid surface. Electri- 
cal augmentation of the flame gases occurs in the electrostatic 
boundary layer of the surface and the extra energy supply is local- 
ized, where it is most effective. 


413 Application of magnetic field to flames augmented by 
high-voltage d . Kimura, I.; Ogiwara, K. (Tokyo Univ.). pp 
1031-1036 of In Fifteenth international symposium on combustion. 
Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The effects of magnetic fields on seeded and unseeded 
flames augmented by high-voltage low-current discharges were in- 
vestigated experimentally. A propane-air mixture or the mixture 
seeded with cesium chloride was used, and the discharge current 
ranged from 0.5 to 1.5 A at powers up to about 1.2 kW and boost 
ratios up to about 0.5. For seeded flames, it was found that the ap- 
plication of a relatively strong axial magnetic field (0.1 W/m? or 
more) promotes the dispersion of discharge energy and decreases 
the value of the high negative potential extending downstream over 
the anode. The mechanism of promoted dispersion can be ex- 
plained as follows: the occurrence of swirl due to the interaction of 
the radial component of the discharge current and the axial — 
netic field yields the partial transformation of the swirl, whic 
seems to be naturally unstable, into turbulence yields increased 
heat and mass dispersion caused by the turbulence. For unseeded 
flames, it was found that under appropriate axial magnetic fields 
(order of 0.05 W/m?), stable rotated arcs are also formed in the 
case of high-voltage low-current discharges. The influences of 
discharge current, magnetic field strength and gas flow velocity on 
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the rotational frequency and the geometry of spirals were in- 
vestigated. 


414 NO and NO, formation in a turbulent hydrocarbon/air 
diffusion flame. Ce y, N.P.; Sawyer, R.F. (Univ. of California, 
Berkeley). pp 1039-1050 of In Fifteenth international symposium 
on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Experimental results are presented for turbulent diffusion 
flames of a round jet of propnae in a coflowing mildly swirled, S = 
0.3, stream of air. The jet diameter was 8.7 mm and the total flow 
was confined in a 58 mm diameter combustion tunnel. Buoyancy 
effects were found to be negligible. Measurements were made at 
air stream to fuel stream velocity ratios of 45, 61, and 75 to 1 for 
initial reactant temperatures of 300°, 440°, and 550°K. Measure- 
ments include the spatial distribution of nitric oxide, nitrogen diox- 
ide, and temperature as well as the — stable species: propane, 
nitrogen, oxygen, water vapor, carbon dioxide, and carbon monox- 
ide. Substantial concentrations of nitrogen dioxide were measured 
and nitrogen dioxide appears to peak slightly on the fuel rich side 
of the nitric oxide maxima. No fmcrerken « satisfactory explanation 
for the existence and peaking behavior of the nitrogen dioxide was 
found. Nitrogen dioxide formation mechanisms are examined and 
discussed. It appears that the formation of nitrogen dioxide occurs 
through the rapid oxidation of nitric oxide by radicals found in su- 
perequilibrium concentrations. 


415 Measurement of atomic oxygen and nitrogen oxides in 
jet-stirred combustion. Malte, P.C.; Pratt, D.T. (Washington State 
Univ., Pullman). pp 1061-1070 of In Fifteenth international sym- 
posium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Direct spectroscopic measurement of continuum chemilu- 
minescence at 3500 A, due presumably to the reaction CO + O 
yields CO, + hv, was used to determine super-equilibrium atomic 
oxygen concentrations in situ for near-homogeneous, continuous 
combustion of either carbon monoxide or methane with 133 per- 
cent theoretical air in a jet-stirred reactor operated near blowout, 
at atmospheric pressure. Reactor CO and NO/sub x/ concentra- 
tions were measured by gas sampling. The motivation for this ini- 
tial optical spectroscopic examination of the jet-stirred reactor was 
the elucidation of NO/sub x/ formation in _ high-intensity, 
backmixed combustion. Measured gas temperatures were in the 
ranges T = 1350 to 1500°K for carbon monoxide combustion, and 
T = 1400° to 1800°K for methane combustion. Peak atom oxygen 
concentrations occurred just prior to reactor blowout. Partial 
equilibrium was indicated for the reactions CO + OH reversible 
CO, + H and O, + H reversible O + OH, at throughput rates suffi- 
ciently less than reactor blowout. Atomic oxygen measurements 
were used to compare NO/sub x/ measurements with values pre- 
dicted for plausible NO/sub x/ kinetic formation mechanisms, con- 
sidering only O, OH, and H as reaction radical intermediates. 
Agreement between the comparisons was obtained only for carbon 
monoxide combustion, indicating that nitrous oxide probably acts 
as an intermediate in NO/sub x/ formation in the presence of 
super-equilibrium concentrations of atomic oxygen. 


416 Nitrogen oxide formation in flames: the roles of NO, and 
fuel . Merryman, E.L.; Levy, A. (Battelle Columbus Labs., 
Columbus, OH). pp 1073-1083 of In Fifteenth international sym- 
posium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Flat methane flames were probed in the presence and 
absence of nitrogen-containing compounds (referred to as fuel-N). 
Methylamine, pyridine and piperidine at about 120 ppM were 

to the es. The data, based on detailed NO and NO, 


profiles, for flames with and without the fuel-N additives, indicate 
a sequence of reactions consistent with the following mechanism: 
NH and/or CH + O, = NO + OH and/or CO, NO + HO, = NO, + 
OH, and NO, + O = NO + O,. Spectroscopic data indicate that 
NH and CN are present in the visible flame. The NO produced 
from the N-containing radicals is rapidly consumed in the visible 
flame region by HO, radicals, producing NO, in accordance with 


step 2 of the mechanism. The NO—HO, kinetics appear to be suf- 
ficiently rapid since NO was detected in the visible flame region 
only when fuel-N was added to the flames, i.e., only after satura- 
tion of Reaction 2. This further supported by the fact that NO 
added to methane flames is also rapidly removed in the preflame 
region. The NO, produced in the flame was subsequently con- 
verted to NO to varying degrees in a narrow reaction zone in the 
near postflame region where the O-atom concentration was rapidly 
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increasing to its maximum level (Reaction 3). The extent to which 
NG, was consumed wens on the oxygen content of the flame, 
complete assumption of NO, occurring only in the fuel-rich flames. 


417 Gas phase reactions of sodium species with sulfur species 
in hydrocarbon flames. Durie, R.A.; Johnson, G.M.; Smith, M.Y. 
(Commonwealth Scientific and Industrial Research Organization, 
North Ryde, Australia). pp 1123-1133 of in Fifteenth international 
symposium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Reactions between sodium species and sulfur species have 
been studied in propane flames containing trace amounts of sodi- 
um (approximately 0.1 ppM Na). The results are compatible with 
the formation of gaseous NaS and NaSO, in fuel-rich and fuel-lean 
flames, respectively, and both species at intermediate 
stoichiometries. Values for the equilibrium constants have been 
found for the gas phase reactions NaOH + S = NaS + OH and 
NaOH + SO, = NaSO, + OH; namely, K/sub 7a/ = exp (13.6 +- 
1.3) . exp (-58.1 +- 5.0 kcal/RT) (95 percent confidence limits) in 
the temperature range 1750° to 2380°K and K/sub 8a/ = exp (14.6 
+- 3.3) . exp (-41.2 +- 1.3 kcal/RT) (95 percent confidence limits) 
in the range 1600° to 2150°K. As NaOH and Na are equilibrated 
by the reaction NaOH + H = Na + H,O either Na or NaOH may 
be the reactant forming the compounds NaS and NaSOs. The for- 
mation of NaSO, is shown to be compatible with data reported for 
fuel-lean hydrogen flames, for which Fenimore postulated the for- 
mation of NaSO,. In cooler fuel-rich flames the gas phase reactions 
identified above are accompanied by another type of reaction at 
low sulfur additions. The possible reason for this is discussed. 


418 Rational correlation of combustion noise results from 
open turbulent premixed flames. Strahle, W.C.; Shivashankara, 
B.N. (Georgia Inst. of Tech., Atlanta). pp 1379-1385 of In Fif- 
teenth international symposium on combustion. Pittsburgh; Com- 
bustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The results are presented of 103 tests on the noise genera- 
tion capability of bunsen burner type premixed hydrocarbon-air 
turbulent flames. The fuels used have been propane, propylene, 
acetylene’and ethylene, all burning at 1 atmosphere in an anechoic 
chamber. The results for sound power output, reacting volume and 

tral content are correlated with the burner diameter, flow 
velocity, fuel mass fraction and laminar flame speed; these varia- 
bles are sufficient to produce correlations with respect to the 
Reynolds number, Mach number, fuel mass fraction and the first 
Damkoehler similarity group. Introducing a new simplified version 
of the theory of combustion noise, known turbulent flame speed 
correlations, and the theory of isotropic turbulence decay 
downstream of the burner lip, it is shown that the correlations for 
frequency content and radiated sound power have a rational basis. 


419 Soot formation in methane—oxygen flames. D'Alessio, 
A.; Di Lorenzo, A.; Sarofim, A.F.; Beretta, F.; Masi, S.; Venitozzi, 
C. (CNR, Naples). pp 1427-1438 of In Fifteenth international sym- 
posium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The physical and chemical processes governing soot forma- 
tion in the burned gas region of an atmospheric, premixed flat 
CH,/O, flame have been studied, using scatter and extinction by 
the flame to characterize particle size and number, and samples 
withdrawn from the flame to characterize the soot H/C ratio and 
the concentration of soot, polycyclic aromatic hydrocarbons 
(PCAH) and the principal gas constituents. A range of CH,/O, 
ratios of 0.95 to 1.35 was covered. The mean particle size was 
found to increase with height above the burner from 50 A above 
the oxidation zone to 150 A at 18 mm (approximately 40 msec) 
for a CH,/O, ratio of 0.95, and from 50 A to 1530 A for a CH,/O, 
ratio of 1.27. Soot deposition was found to persist in the burned 
gas region, and surface growth rates ranged from 0.8 A/msec at 
CH,/O, = 0.95 to 4 A/msec at CH,/O, = 1.27. The observed in- 
crease in particle diameters was dominated, however, by the 
coagulation of particles and the coagulation constants deduced 
from the data ranged from a value that agreed with theory at R = 
0.95 to a value that was an order of magnitude larger than the 
theoretical values at R = 1.35. The total concentration of PCAH 
was found to increase continuously with height but the ratio of 
PCAH to soot decreased. Individual PCAH were found to increase 
either continuously with height or to pass through a maximum. 
The H/C ratio in the soot was found to decrease with height from 
a value of 0.34 to 0.24. Pyrolytic dehydrogenation of the soot sam- 
ples at 1000°C reduced the H/C values to 0.1. 
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420 Effect of metallic additives on soot formation 

in flames. Bulewicz, E.M.; Evans, D.G.; Padley, P.J. (University 
Coll. of Swansea, Eng.). pp 1461-1470 of In Fifteenth international 

symposium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Quantitative observations on both pro-soot and anti-soot ef- 
fects of a wide range of metallic additives on the rate of soot fro- 
mation in selected diffusion flames strongly support the view that 
mechanisms involving ions rather than neutral species are primarily 
responsible for the phenomena observed. The principal action may 
be one of modifying the rate of production of hydrocarbon frag- 
ment ions. It is believed that the anti-soot behavior is exhibited in 
circumstances where the number of such ions can be permanently 
reduced. If, however, the production of such ions can be delayed, 
then pro-soot action may result. 


421 Influence of flow parameters on minimum ignition ener- 
gy and quenching distance. Ballal, D.R.; Lefebvre, A.H. (Cranfield 

fast. of Tech., Eng.). pp 1473- 1481 of In Fifteenth international 

symposium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Experiments have been carried out on the effects of pres- 
sure, velocity, mixture strength, turbulence intensity, and turbu- 
lence scale on minimum ignition energy and quenching distance. 
Tests were conducted at room temperature in a specially designed 
closed-circuit tunnel in which a fan was used to drive propane/air 
mixtures at subatmospheric pressures through a 9 cm square work- 
ing section at velocities up to 50 m/sec. Perforated plates located 
at the upstream end of the working section provided near-isotropic 
turbulence in the ignition zone ranging from 1 to 22 percent in in- 
tensity, with values of turbulence scale up to 0.8 cm. Ignition was 
effected using capacitance sparks whose energy and duration could 
be varied independently. The results of these tests showed that 
rectangular, arc-type sparks of 60 psec duration gave lower than 
previously reported values of ignition energy for both stagnant and 
flowing mixtures. It was found that both quenching distance and 
minimum ignition energy increased with (a) increase in velocity, 
(b) reduction in pressure, (c) departures from stoichiometric 
fuel/air ratio, and (d) increase in turbulence intensity. Increase in 
turbulence scale either raised or lowered ignition energy, depend- 
ing on the level of turbulence intensity. Equations based on an 
idealized model of the ignition process satisfactorily predicted all 
the experimental data on minimum ignition energy. 


422 Treating waste materials to produce usable gases. Funk, 
0p. US Patent 3,970,524. 20 Jul 1976. Filed date 4 Apr 1975. 

Solid waste, including municipal, agricultural, industrial, 
vegetable and animal matter, garbage and waste paper, is progres- 
sively converted by means of partial oxidation and distillation into 
gas under controlled temperature and pressure conditions and the 
gas is made suitable for industrial and chemical uses by being pu- 
rified and separated into its main components or ingredients. 
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423 (NP—20973, pp 24p, Appendix E) Production of 
ethanol from materials containing cellulose. Lewis, R.P. [nd]. 

; In Solar energy fixation by plants and synthetic fuel produc- 
tion. 

Because of the abundance of cellulose waste materials in 
Minnesota, it appears relevant to consider these materials as a 
source of ethanol. Past and recent process development for the 
production of ethanol from materials containing cellulose are 
reviewed. The current economic feasibility of developed processes 
is evaluated. (JSR) 


424 (PERC—0060-3) Sulfur poisoning of catalysts. Quar- 
terly progress report, 1 January—31 March 1976. Gikis, B.J.; Isak- 
son, W.E.; Wise, H.; Wood, B.J. (Stanford Research Inst., Menlo 
Park, Calif. (USA)). 15 Apr 1976. 29p. Dep. NTIS $4.00. 

Studies of methanol synthesis in a Berty gradientless reactor 
at 500 and 1000 psig have demonstrated that’ e decay in activity 
of the observed catalysts, as a result of the presence of hydrogen 
sulfide in the feed gas [32 CO, 66 H,, 2 CO, (vol percent)], oc- 
curs in two distinct modes. At hydrogen sulfide partial pressures 
corresponding to less than | ppM, the initial stage of catalyst 
poisoning consists predominantly of the deposition of surface sul- 
fur on the copper component of the catalyst and the substitution 
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of sulfur ions for oxygen ions near the surface of zinc oxide. At 
higher levels of H,S, the zinc oxide undergoes bulk sulfidation con- 
currently with the formation of a two-dimensional surface sulfide 
phase for copper. To analyze the kinetics of surface deactivation 
of the methanol-synthesis catalyst, we have used a theoretical 
model and derived a decay rate constant whose value is a quantita- 
tive measure of the severity of the poisoning process. This rate 
constant allows evaluation of the half-life of catalysts for various 
sulfur levels, space velocities, and reactor geometries. Comparison 
of the effects of COS and H,S as catalyst poisons indicate that the 
methanol-synthesis catalysts under study are less severely affected 
by COS than by H,S in t the feed stream. 


425 Extinction phenomena in liquids. Roberts, A.F. (Safety 
in Mines Research Establishment, Derbyshire, Eng.). pp 305-313 
of In Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

A burning liquid is extinguished when its surface tempera- 
ture is reduced to the fire point of the liquid. The fire point de- 
pends on properties of the liquid and of the atmosphere in which it 
is burning and a theoretical relationship is given which describes 
this dependence. This relationship is used to calculate the variation 
of fire point and critical heat loss at extinction of n-butanol with 
the oxygen concentration of the ambient atmosphere. The proximi- 
ty of heat sinks to the surface of a burning liquid may cause ex- 
tinction and this effect was studied experimentally; the data sug- 
gested that liquid layers up to 0.5 mm deep were stationary and 
heat losses from the surface to the heat sink took place by conduc- 
tion. Effects of convection were apparent for greater liquid depths. 
For multi-component liquids, mass transfer in the liquid phase also 
plays a part in determining extinction behavior. The effects of the 
degree of internal recirculation on the relationship between the 
mean composition of a liquid mixture, the surface concentration 
and the composition of the evolved vapor are discussed. Data illus- 
trating the importance of these effects are given for the 
ethanol/water system; the i um concentration of ethanol 
which would sustain burning in air varied from 7 to 45 percent, 
depending on the degree of recirculation within the liquid. A 
burner was developed in which the effects of heat and mass 
transfer in the liquid phase and the oxygen concentration of the 
surrounding atmosphere on the extinction of a burning liquid could 
be studied. Some early experiments with this burner are described. 


426 Gas velocity and temperature profiles of a diffusion 
flame stabilized in the stream over liquid fuel. Hirano, T.; 
Kinoshita, M. (Ibaraki Univ., Japan). pp 379-387 of In Fifteenth 
international symposium on combustion. Pittsburgh; Combustion 
Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan = Aug 1974). 

See CONF-740859—. 

The gas velocity and temperature profiles across the laminar 
boundary layer with a diffusion flame established over methanol or 
ethanol were measured with the free stream of air parallel to the 
liquid-fuel surface. The flame stabilizing mechanism and fuel con- 
sumption rate are discussed. The results show that the maximum 
velocity appearing near the blue-flame zone, where the gas stream 
is accelerated, increases downstream and exceeds the free-stream 
velocity at a point about 0.2 cm from the leading edge of the fuel 
vessel. The temperature at the blue-flame zone is found to increase 
downstream about 1.5 cm from the leading edge of the fuel vessel 
and then to decrease slightly still farther downstream. The fuel 
consumption rate is observed to increase monotonically with the 
increase of the free-stream velocity. It is shown that in order to 
elucidate the flame stabilizing mechanism, the velocity profile 
change due to the flame reaction must be taken into account. The 
diffusion flame over the liquid fuel can be considered to remain 
stable until the leading flame edge shifts beyond the leading edge 
of the fuel vessel due to the increase of the free stream velocity. 


427 Further investigations of combustion of free droplets in a 
freely falling chamber i moving droplets. Okajima, S.; 
Kamagi, S. (Tokyo Univ.). pp 401-407 of In Fifteenth international 
—— on combustion. Pittsburgh; Combustion Inst. (1975). 
From 15. international symposium on combustion; Tokyo, 
Japan poo Aug 1974). 
See CONF-740859—. 

For the further investigation of the combustion of free 
droplets under a zero-gravity condition in a freely falling chamber, 
the experimental apparatus and technique were improved as fol- 
lows: Increased duration of zero-gravity condition, observation of 
moving droplets as well as stationary droplets; and schlieren system 
to observe the hot gas zone. In addition to 7. ethyl alcohol 
and benzene were also used as fuels. of the initial 
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droplet diameter on the evaporation constant and the variation of 
the flame/droplet diameter ratio were found to be completely con- 
sistent with predictions based on the authors’ previous experiment. 
The influence of the relative velocity of moving droplets on their 
combustion characteristics such as the evaporation constant, 

shape and behavior of the hot gas zone were investigated, and the 
combustion of fuel droplets in weak forced convection, not 
disturbed by natural convection, has been studied for the first 
time. 


propagation in fuel droplet-vapor-air mixtures. 
i, S. (Tokyo Univ.). pp 445-452 of In Fif- 


428 Flame 
Hayashi, S.; Kum 
symposium on combustion. Pittsburgh; Com- 


teenth internati 
bustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan = Aug 1974). 

See CONF-740859—. 

As a simple model of spray combustion, a mono-sized 
ethanol droplet-vapor-air system has been realized using an expan- 
sion apparatus based on the principle of the Wilson cloud 
chamber, in which the mean droplet diameter can be varied up to 
7 microns at its maximum. The burning time, peak pressure, flame 
speed, and burning velocity have been measured for mixtures con- 
taining droplets, as well as for homogeneous vapor-air mixtures. 
The effects of fuel droplets on the burning characteristics are more 
significant for fast burning mixtures than for slow burning mix- 
tures, suggesting that ethanol droplets of several microns in diame- 
ter are not completely evaporated in the preheating zone. 
Microphotographic studies have also been made for mixtures con- 
taining larger droplets (about 20 microns in diameter) to observe 
the fine structure of the flame propagating in a droplet-vapor-air- 
mixture. Shadow photographs of droplets suspended in the 
chamber and schlieren photographs of the flame have been taken 
by means of a high-magnification camera. Many spots probably 
due to the vapor from droplets are noticeable ahead of the flame 
boundary, which is rough and difficult to determine precisely. 


INORGANIC HYDROGEN COMPOUND FUELS 


REFER ALSO TO CITATION(S) 366, 408 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 378, 833, 942 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 904 


SOLAR ENERGY 
REFER ALSO TO CITATION(S) 844 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 484 


429 (N—75-28998) Investigation of ESSA 7 radiation data 
~s use in earth Phases 1 and 2. 


energy experiments, 
A ape 4 B. an Univ., Philadelphia, Pa. (USA). 
Dept. Science). 1974. Contract NASI- 
71. Tp. WNASACR I 2623). NTIS $4.25. 


results are presented of an investigation of ESSA 7 
satellite radiation data for use in long-term earth energy experi- 
ments. Satellite systems for performing long-term earth radiation 
balance measurements over geographical areas, hemispheres, and 
the entire earth for periods of 10 to 30 years are examined. The 
ESSA 7 satellite employed ¢ and cone radiometers to measure 
earth albedo and emitted radiation. Each instrument had a black 
and white radiometer which discriminated the components of al- 
bedo and emitted radiation. Earth measurements were made con- 
tinuously from ESSA 7 for ten months. The ESSA 7 raw data is 

to a point where it can be further analyzed for: (1) 
deve ent of long-term earth energy experiments; and (2) docu- 
ment climate trends. 
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430 (SAND—76-0205) Solar total program semian- 
= report, October 1975—March 1976. teendis Labs., Al- 

uerque, N.Mex. (USA)). Jun 1976. Contract AT(29-1)-789. 
on "Dep. NTIS $4.50. 

is report describes the activities of the Sandia Laborato- 
ries Solar Total a Program during the 6-month period, Oc- 
tober 1975 through March 1976. Included are highlights of the 
period, descriptions of the system and its components, = 
recent modification, and the results of systems analyses and com- 
ponent testing. 


431 (UCID—17177) Solar energy: L-Division miscellanea. 
Neifert, R.D. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 27 May 1976. Contract W-7405-Eng-48. lip. 
Dep. NTIS $3.50. 

This report summarizes some of the capabilities that have 
been developed within L-Division related to the use of solar energy 
for heating of buildings, electrical generation, and/or process heat. 
To date, these capabilities have been primarily directed towards 
studies related to the Sohio Process Heat Facility project. How- 
ever, they would be applicable to a wide variety of solar energy 
projects, and therefore, are presented for neato and review. 
A stand-alone data acquisition system has been developed for the 
purpose of measuring instantaneous solar radiation and ambient air 
temperature. In addition, a compact, mobile calibration system is 
available to cross-calibrate solar instruments in-situ. Solar radiation 
data has been collected and analyzed since January 1974. Data are 
available for total instantaneous insolation, total daily insolation 
and monthly-average total daily insolation. Several computer codes 
are available for parametric performance studies of process heat 
facilities and calculating collection efficiency for a shallow solar 


pond. 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 383 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 462, 486, 821 


My - (ERDA/JPL/954144—76/02) Silicon ribbon growth by 
action shaping technique. Annual report. Schwuttke, 
G. H.; Ciszek, T.F.; Kran, A. (International Business Machines 
Corp. Hopewell Junction, N.Y. (USA). East Fishkill Lab.). 15 Jun 
1976. Contract NAS 7-100-954144. 75p. Dep. NTIS $4.50. 
For Jet Propulsion Lab., Pasadena, CA. 
A new me action shaping technique die was designed. 
This new die allows improvements in surface smoothness and in 
SiC surface-particle density. Forty-seven ribbons greater than 0.5 
meter long and 25 mm wide were grown during the last quarter. 
Ribbon width was extended to 38 mm (1'/, inches). Surface films 
on ribbon surfaces were analyzed as SiC crystallites. Epitaxial 
growth of SiC through preferential incorporation of (111) SiC 
planes parallel to (111) silicon planes was identified as an impor- 
tant mechanism for surface film formation. Development of a new 
technology-forecasting technique was continued. This technique is 
being applied to projecting the future cost of energy at the level of 
silicon-sheet material. Silicon-sheet technology was shown to have 
the potential for achieving future low-cost material objectives for 
photovoltaic applications. 1980 and 1985 energy-capacity costs of 
$750/kKWE and $350/kWE, respectively, at the level of silicon- 
sheet material, are projected. (WDM) 


= (ERDA/JPL/954289—76/3) Development of methods 

peat ee att Ay athmndinrbaere > fabrication of 
solar cells. ly progress report No. 3. Kirkpatrick, A.R.; Min- 
nucci, J.A. (Simulation Physics, Inc., Burlington, Mass. (USA)). 
Jul 1976. Contract NAS 7-100-954289. 25p. . NTIS $3.50. 

For Jet Propulsion Lab., Pasadena, CA. 

Solar cells are being fabricated by ion implantation and 
pulsed electron beam techniques which eliminate much of the 
complexity and energy consumption associated with conventional 
processing methods. Development continues to progress toward 
achievement of program objectives. 


434 (ERDA/JPL/954328—76/2) Studies of encapsulation 

materials for terrestrial ag arra Third quarterly 

progress report, March 16, 1976—June 15, 1976. (Battelle Colum- 

bus Labs., Ohio (USA)). 28 Jun 1976. Contract NAS 7-100- 

954328. 59p. Dep. NTIS $4.50. 

For Jet Propulsion Lab., Pasadena, CA. 

Most of this report is concerned with Study 4, 
ent of Accelerated and Abbreviated Testing Methods 


''Deve 
er a 20- 


for Predicting Performance of Encapsulation Materials 
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Year Lifetime.’’ The outputs of the study are to be (1) the specifi- 
cation of a methodology for developing the experimental designs 
for aging tests, and (2) the development of the experimental 
designs for aging tests for selected materials and material inter- 
faces. Pursuant to these goals, the aging behavior of polymeric 
materials has been reviewed to lead to identifying possible failure 
mechanisms and thus to appropriate choices of characteristics to 
be measured and stresses to be used in accelerated/abbreviated 
tests. A similar review has been made for glasses. The results are 
discussed. Aging data and data analysis methods (models) which 
have been used in other investigations have been identified and 
critiqued; these results are presented. Initial results of efforts on 
developing the methodology are also presented in the discussion. 
(WDM) 


435 (ERDA/JPL/954331—76/2) Silicon Materials Task of 
the Low Cost Solar Array Project (part 2). Second quarterly report, 
1 January 1976—31 March 1976. Hopkins, R.H.; Davis, J.R.; Rai- 
Choudhury, P.; Blais, P.D. (Westinghouse Research Labs., Pitt- 
sburgh, Pa. (USA); Dow Corning Corp., Midland, Mich. (USA)). 
1976. Contract NAS 7-100-954331. 88p. Dep. NTIS $5.00. 

The objective of this program, Part 2 of the Silicon Materi- 
als Task, is to develop and define purity requirements for solar cell 
grade silicon material by evaluating the effects of metal impurities 
and ew concentration on the performance of terrestrial sil- 
icon solar cells. During this quarter the growth of all first genera- 
tion doubly-doped Czochralski ingots was completed (baseline 
boron + Cr, Mn, Cu, Ni, Fe, Ti, V, Mg, Zn, Al, and Zr), as were 
90 percent of the second generation ingots, several third genera- 
tion ingots, and three multiply-doped (B + Cu/Mn, Cu/Cr, Mn/Cr) 
ingots. (WDM) 


436 (ERDA/JPL/954331—76/3) Silicon Materials Task of 
the Low Cost Solar Array Project (part 2). Third quarterly report, 
1 April 1976—30 June 1976. Hopkins, R.H.; Davis, J.R.; Rai- 
Choudhury, P.; Blais, P.D.; McHugh, J.P.; McCormick, J.R. 
(Westinghouse Research Labs., Pittsburgh, Pa. (USA)). 1976. 
Contract NAS 7-100-954331. 60p. Dep. NTIS $4.50. 

For Jet Propulsion Lab., Pasadena, CA. 

The objective of this program is to develop and define puri- 
ty requirements for solar grade silicon by exploring the effects of 
metal impurities on the performance of terrestrial silicon solar 
cells. During this quarter the growth of all first, second, and nearly 
all third generation ingots was completed and the growth of fourth 
generation ingots was initiated. Several boron-doped silicon 
dendritic web baseline samples were grown as well as one web 
doped with chromium. Chemical analysis of the ingots is proceed- 
ing on schedule, though, as expected, difficulties in assessing the 
impurity levels of lightly-doped ingots have developed. Lifetime 
measurements were completed for all 38 ingots grown to date. 
(WDM) 


437 (ERDA/JPL/954338—76/1) Determination of a defini- 
tion of solar grade silicon. Second quarterly report, January 
1—March 31, 1976. Hill, D.E. (Monsanto Research Corp., St. 
ey Mo. (USA)). 1976. Contract 954338. 58p. Dep. NTIS 
4.50. 

For Jet Propulsion Lab., Pasadena, CA. 

Solar device fabrication and evaluation are the key elements 
of this contract. Test devices from sixteen experimental crystals 
have been processed to date. A 12-chip LED, specifically 
developed for this project, now provides ten times more light than 
the standard lamp and allows meaningful measurements of the 
minority carrier lifetime in the substrate before processing. In 
Czochralski crystal growth thirteen acceptable single crystals 
resulted from 23 runs. All but one of the originally scheduled 
float-zone crystals and two second-generation crystals have been 
grown. All material prepared has been characterized and has been 
found to deviate considerably from semiconductor silicon stan- 
dards. (WDM) 


438 (ERDA/JPL/954339—76/2) Evaluation of selected 
chemical processes for production of low-cost silicon. Third quar- 
terly progress report, April 1, 1976—June 30, 1976. Blocher, J.M. 
Jr.; Browning, M.F.; Wilson, W.J.; Carmichael, D.C. (Battelle 
Columbus Labs., Ohio (USA)). 6 Jul 1976. Contract NAS7-100. 
40p. Dep. NTIS $4.00. 

For Jet Propulsion Lab., Pasadena, CA. 

Based on the decision to concentrate on the fluidized-bed 
reduction of silicon tetrachloride as a candidate process for 
production of low-cost solar-grade silicon, work during the current 
quarter was directed toward: (1) evaluation of the economic ef- 
fects of operating at Zn/SiCl, feed ratios other than the 
stoichiometric 2/1; (2) design, construction, and exploratory 
operation of the '’miniplant’’ designed to ultimately yield over 200 
g hr silicon for runs of 4 to 6 hr duration. It was concluded that 
no significant economic advantages exist in operating at Zn/SiCl, 
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ratios on either side of the stoichiometric 2/1. Further, if ad- 
vantages in reaction kinetics, or in product form or quality can be 
obtained by off-stoichiometry operation, these advantages might be 
obtained at only a modest increase in product cost. During the 
current quarter, design criteria for the miniplant were established, 
equipment was designed and constructed, and a number of 
shakedown runs were made which led to equipment modifications 
for improved operability. 


439 (ERDA/JPL/954343—76/1) Process feasibility study in 
support of silicon material, Task I. Quarterly progress report (III). 
Yaws, C.L. (Lamar Univ., Beaumont, Tex. (USA). Dept. of 
Chemical Engineering). Jun 1976. Contract NAS7-100. 17p. Dep. 
NTIS $3.50. 

For Jet Propulsion Lab., Pasadena, CA. 

Primary data analysis activities were expended on silicon 
source materials—silicon tetrachloride (SiCl,) and _ silicon 
tetraiodide (Sil,)—associated with two of the processes under con- 
sideration for solar cell grade silicon. Chemical engineering analy- 
sis activities were continued. Preliminary process design considera- 
tions were initiated for application to the alternate processes. In 
addition, major key guidelines were formulated for use in accom- 
plishing the engineering design. Preliminary process design for the 
Zn/SiCl, process (Battelle) was initiated. Process flow diagram, 
material balance, energy balance and major equipment design are 
in progress for the preliminary design. Review of methods for esti- 
mation of total — cost was initiated including adaption for 
application to solar cell grade silicon processes. (WDM) 


440 (ERDA/JPL/954343—76/2) Process feasibility study in 
support of Silicon Material Task I. Quarterly technical progress re- 
port (II). Yaws, C.L. (Lamar Univ., Beaumont, Tex. (USA). Dept. 
of Chemical Engineering). Apr 1976. Contract 954343. 29p. Dep. 
NTIS $4.00. 

For Jet Propulsion Lab., Pasadena, CA. 

Preliminary data collection is very near completion for the 
silicon source materials--silane (SiH,), silicon tetrachloride (SiCI,), 
and silicon tetraiodide (Sil,j——which are associated with the 
silane, Zn/SiCl,, and H,/Sil, processes under consideration. Major 
effort was initiated on the silicon source materials—silicon 
tetrafluoride (SiF,) and silicon difluoride (SiF,)—for the transport 
process. Preliminary results for the critical constants and physical 
properties of silane (SiH,) were tabulated. Initial background 
technical information exchange was accomplished on the following 
processes in the task integration meeting and subsequent discus- 
sions: Zn/SiCl, (Battelle); H,/Sil, (Batelle); silane (Union Car- 
bide); transport (Motorola); induction plasma (Texas Instruments); 
arc furnace (Dow Corning), and SiF, reduction (Stanford). Several 
base case conditions including a plant size of 1000 metric tons/yr. 
were tentatively suggested and selected. Three such plants would 
provide the required 3000 metric tons/yr. of solar cell grade sil- 
icon. Procurement of data sources for numerous equipment types 
was accomplished for use in economic analysis. A review of 
methods for estimating capital investment was also initiated. 
(WDM) 


441 (ERDA/JPL/954344—76/2) Web-dendritic ribbon 
growth. USC solar report No. Q-3. Hilborn, R.B. Jr.; Faust, J.W. 
Jr. (South Carolina Univ., Columbia (USA). Coll. of Engineering). 
22 Jun 1976. Contract NAS7-100. 29p. Dep. NTIS $4.00. 

For Jet Propulsion Lab., Pasadena, CA. 

The web growth investigation portion of this program was 
spent in growing a backlog of primitive dendrites and developing a 
number of dendritic seed crystals having a variety of twin plane 
spacings. These seeds are to be used in the determination of the 
optimum twin spacing for dendritic-web growth. Having deter- 
mined the optimum twin spacing for the seed dendrites, the op- 
timized seeds will be used in the experimental part of the investiga- 
tion to determine the limitation on the growth width and pull rate 
of the dendritic-web section. Primitive dendrities containing 2,3,4, 
and 5 twin planes with twin plane spacings of 0.6 to 19.2 mm. 
have been grown. A supply of dendrite seed crystals have been 
grown from these primitive dendrites. Computer programs have 
been developed that ged adequate for the thermal analysis of 
the dendritic-web growth. A preliminary two dimensional thermal 
model of the melt, crucible, susceptor and lid has been completed 
and numerical results obtained. In this model only radiation heat 
transfer was assumed for the lid. The temperature profiles obtained 
were thus lower than is found experimentally in the furnace. The 
characterization experiments have all been tested and found 
adequate for characterization of the material grown in the 
dendritic-web furnace. 


442 (ERDA/JPL/954350—76/2) Floating substrate process. 
Second March 29, 1976—June 20, 1976. 


quarterly report, , 
Garfinkel, M.; Hall, R.N. (General Electric Co., Schenectady, N.Y. 
(USA)). 25 Jun 1976. Contract NAS 7-100-SRD-76-074. 25p. 
Dep. NTIS $3.50. 
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For Jet Propulsion Lab., Pasadena, CA. 
6, 1976. Its objective 


This research oe began Jan 

is to demonstrate the feasibility of the floating substrate sheet 
growth pase for the growth of silicon sheet. This process is an 
approach to the formation of single-crystal silicon by direct epitax- 
ial conversion from a gaseous silane. Incoming fe ock gas imp- 
inges upon a silicon substrate which is floating upon a thin pool of 
liquid tin. Single-crystal silicon grows to the desired thickness by 
means of vapor phase epitaxy. Nucleation of fresh substrate silicon 
takes place by rapid growth from the edge of the growing sheet 
into a — at the surface of the liquid tin which is supersatu- 
rated in the silicon. The process lends itself to continuous opera- 
tion with the growing sheet being continuously withdrawn from the 
growth zone. (WDM) 


443 (ERDA/JPL/954352—76/2) Automated Array As- 
sembly. Quarterly report No. 2. Williams, B.F. (RCA Labs., Prin- 
ceton, N.J. (USA)). Jun 1976. Contract NAS 7-100-954352. 105p. 
Dep. NTIS $5.50. 

For Jet Propulsion Lab., Pasadena, CA. 

Analysis of the existing technologies applicable to solar 
module fabrication is nearing completion. One basic module whose 
manufacturing costs were derived from first principles is described. 
In this case, four basic cost analyses were made using a compu- 
terized cost analysis procedure. Excluding raw wafer cost, the esti- 
mated module processing cost per watt for the Ti/Ag evaporation 
metallization base case is about $2.40. An experimental thick-film 
Al screen-printing technique could reduce the cost to about 
$1.55/W. These estimates use a derived overall process yield of 
about 65 percent. (WDM) 


444 (ERDA/JPL/954355—76/8) Large area silicon sheet by 
EFG. Third quarterly progress report, April 1, 1976—June 30, 
1976. Morrison, A.D.; Ravi, K.V.; Rao, C.V.H.; Surek, T.; Bliss, 
D.F.; Garone, L.C. (Mobil Tyco Solar Energy Corp., Waltham, 
porns (USA)). 15 Jun 1976. Contract NAS7-100. 80p. Dep. NTIS 

For Jet Propulsion Lab., Pasadena, CA. 

The "'wide’’ ribbon machine, JPL No. 1, is satisfactorily 
nearing completion. Heat sinks to accelerate growth rates were 
tested. Although horizontal gradients can be tailored with the heat 
sinks, no growth rate improvement was realized. The electrical ef- 
fects of linear boundaries have been studied. Thin ribbon growth 
as an immediate task is reconsidered. 


445 (ERDA/JPL/954356—76/2) Dip coating process. Quar- 
terly report No. 3, March 19, 1976—June 18, 1976. Heaps, J.D.; 
Maciolek, R.B.; Scott, M.W.; Wolner, H.A.; Nelson, L.D. 
(Honeywell Corporate Research Center, Bloomington, Minn. 
(USA)). 28 Jun 1976. Contract NAS 7-100-954356. 47p. Dep. 
NTIS $4.00. 

For Jet Propulsion Lab., Pasadena, CA. 

The objective of this research program is to investigate the 
technical and economic feasibility of producing solar-cell quality 
sheet silicon by dip-coating one surface of carbonized ceramic sub- 
strates with a thin layer of large-grain polycrystalline silicon. Of 
the various substrate materials dip-coated this reporting period, 
mullite appears, at this time, to best satisfy the requirements of this 
research program. Dip-coating experiments continue to demon- 
strate that layer thickness and grain size are dependent on and can 
be controlled by pulling rate and melt temperature. Crystalline 
gtains as large as | mm wide and 2 cm or more long can con- 
sistently be grown in layers 35 to 50 yw meters thick. (WDM) 


446 (ERDA/JPL/954363—76/2) Phase I of the Automated 
Array Assembly Task of the Low Cost Silicon Solar Array Project. 
Technical quarterly report No. 2. Motorola report No. 2258/2. 
Coleman, M. (Motorola, Inc., Phoenix, Ariz. (USA). Semiconduc- 
tor Group). Jul 1976. Contract NAS 7-100-954363. 37p. Dep. 
NTIS $4.00. 

For Jet Propulsion Lab., Pasadena, CA. 

Phase I of the Automated Array Assembly Task, LCSSAP, 
is concerned with a comprehensive assessment of the improve- 
ments in existing technology that may be needed in order to 
develop, by 1985, an industrial ility for low cost, mass 
production of very durable silicon solar photovoltaic modules and 
arrays. Both experimental, literature, and theoretical sources are 
being utilized to evaluate efficient solar cell design criteria and in- 
dividual and synergistic process effects on cost effective 
production and encapsulation of such efficient solar cells. 


(ERDA/JPL/954373—76/1) Heat exchanger-ingot cast- 


ing/slicing process. Silicon growth for the Large 
Area Silicon Sheet Task of the Low Cost Silicon Solar Array Pro- 


ject. Second quarterly report, January 1, 1976—March 
31, 1976. Schmid, F. (Crystal Systems, Inc., Salem, Mass. (USA)). 


6 Apr 1976. Contract NAS7-100. 24p. Dep. NTIS $3.50. 
For Jet Propulsion Lab., na, CA. 
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The object of this program is to demonstrate that large sin- 
gle-crystal ingots can be economically cast by the Heat Exchanger 
Method (HEM) and economically sliced into thin sheets with a 
multi-wafer slicer. An experimental oe is described which is 
designed to demonstrate the potential and isolate the limiting 
ee een for crystal casting and slicing with the Heat Exchanger 

ethod (HEM) and the multi-wafer slicer. (WDM) 


448 (ERDA/JPL/954374—76/2) Slicing of silicon into sheet 
material. Silicon sheet growth development for the large area silicon 
sheet task of the low cost silicon solar array project. Second quar- 
terly report, March 22, 1976—June 20, 1976. Holden, S.C. 
(Varian Associates, Lexington, Mass. (USA). Lexington Vacuum 
Div.). 25 Jun 1976. 56p. Dep. NTIS $4.50. 

Slicing tests of silicon to show the dependence of cutting 
rate on operating conditions are complete. Cutting rate is linear 
with cutting force per blade and bladehead speed, and inversely 
tn teen to kerf width (loss) and kerf length. The dimension- 
less parameter of cutting efficiency is a good measure of the per- 
formance of a multiblade slicing system. Low contact pressure 
between the blades and the silicon workpiece result in increased 
wafer accuracy and cutting efficiency. Blade wear seems to be sta- 
ble for all slicing tests, and is slightly lower with low cutting pres- 
sure. (WDM) 


449 (ERDA/JPL/954376—76/2) Laser-zone growth in a 
Ribbon-to-Ribbon (RTR) process, silicon sheet growth development 
for the Large Area Silicon Sheet Task of the Low Cost Silicon Solar 
Array Project. Technical quarterly report No. 2. Motorola report 
No. 2256/2. Gurtler, R.W.; Baghdadi, A. (Motorola, Inc., Phoenix, 
Ariz. (USA). Semiconductor Group). Jun 1976. Contract NAS 7- 
100-954376. 97p. Dep. NTIS $5.00. 

For Jet Propulsion Lab., Pasadena, CA. 

The objective of this research is to fully investigate the Rib- 
bon-to-Ribbon (RTR) approach to silicon ribbon growth. An exist- 
ing RTR apparatus is to be updated to provide for increased obser- 
vation and mechanical control capabilities to allow extensive 
evaluation of the process, and the remainder of the contract period 
devoted to operation of the facility to investigate and optimize the 
effect of various parameters on growth results. During the quarter, 
the modification and updating phase has been completed and 
growth experiments and evaluation runs have been initiated. A 
notable achievement has been the demonstration of ‘ribbon 
stretching’’ utilizing pull/feed ratios in excess of 2:1. Included is a 
complete system description, an account of some thermal modeling 
calculations, investigations into supplementary heating, and 
preliminary evaluation of some growth runs. 


450 (ERDA/JPL/954405—76/1) Automated Array As- 
sembly Task, Phase I. Quarterly report No. 1. Carbajal, B.G.; Rea, 
S.N. (Texas Instruments, Inc., Dallas (USA)). Mar i976. Contract 
NAS7-100. 39p. Dep. NTIS $4.00. 

For Jet Propulsion Lab., Pasadena, CA. 

Work during this quarter consisted primarily of preparing 
base line cost estimates for current solar cell processing technolo- 
gies; preparing an initial design-to-cost goal breakdown, designing 
and beginning construction of an experimental solar cell module; 
and initiating the various activities that make up this task. The 
base line cost estimates show that current solar cell fabrication 
technology is about an order of magnitude too expensive as com- 
pared to the design-to-cost goals. In the area of solar cell fabrica- 
tion, metallization is shown to be the least cost-effective process 
element. The design-to-cost concept is used to measure the overall 
effectiveness of low-cost silicon solar cell module improvements. 
The design-to-cost goal is $500 per peak kilowatt in 1985 with an 
annual production output of 500 megawatts peak power. The key 
to the Low-Cost Silicon Solar Array Project is the ability to meet 
this integratea cost goal. The Automated Array Assembly Task is 
the obvious focal point for assessing the overall success of the pro- 
gram. 


451 (ERDA/JPL/954405—76/2) Automated Array As- 
sembly Task, Phase I. Quarterly report No. 2. Carbajal, B.G. 
(Texas Instruments, Inc., Dallas (USA)). Jul 1976. Contract NAS 
7-100-954405. 52p. Dep. NTIS $4.50. 

For Jet Propulsion Lab., Pasadena, CA. 

Work during this quarter consisted of preparing design-to- 
cost goals for each element of the solar cell module fabrication; 
testing process technologies and forecasted process capabilities 
against the design-to-goal goals; ranking competing ~—_ 
technologies where enough data is present; fabricating sample solar 


cells to test process feasibility; initiating device characterization 
and modeling efforts; and using the device characterization-model- 
ing data to point the way toward improved solar cell charac- 
teristics. Design-to-cost concepts were used to model an idealized 
solar cell factory. In the area of junction formation, simultaneous 
N+-P* diffusion from polymer dopant sources appears to be the 
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best choice for low-cost fabrication. In the area of metallization, a 
clear choice cannot be made. Significant cost reduction could be 
made in the short-term by using continuous vacuum deposition 
techniques if a large enough market were available to warrant the 
use of high throughput machines. The lowest cost metallization op- 
tion is screen printing of base metals but technical feasibility has 
not been demonstrated. Module substrates and encapsulation 
present a formidable cost barrier in solar cell module fabrication. 


452 (ERDA/JPL/954412—76/1) Silicon Material Task, Part 
III. Low-Cost Silicon Solar Array Project. Quarterly report No. 1. 
nr ros R.A.; Coldwell, D.M. (Texas Instruments, Inc., Dallas 
{USA)). Mar 1976. Contract NAS7-100. 29p. Dep. NTIS $4.00. 

For Jet Propulsion Lab., Pasadena, CA. 

The objective of this program is to demonstrate the feasibili- 
ty of a process for producing solar-grade polycrystalline silicon at a 
cost of less than $10 per kilogram. The approach taken is the 
direct reduction of high-purity silica with high-purity carbon using 
a plasma reactor. This first quarterly report covers effort up to the 
end of February and is principally concerned with the development 
of program evaluation criteria and initial work on the chemical 
reaction study. Experiments were conducted in an attempt to op- 
timize a procedure for preparation of the raw materials, silica and 
carbon, in order to achieve maximum homogeneity of mixing with 
a minimum of contamination. A computer program for the ther- 
modynamic analysis of the Si-O-C system was Geen. Tests were 
conducted using a dc hand-operated plasma torch. Results of these 
preliminary tests are currently being evaluated and initially are in- 
conclusive. 


453 (ERDA/JPL/954412—76/2) Silicon Material Task, part 
III. Low-Cost Silicon Solar Array Project. Quarterly report No. 2. 
Roques, R.A.; Coldwell, D.M. (Texas Instruments, Inc., Dallas 
(USA)). Jun 1976. Contract NAS 7-100-954412. 38p. Dep. NTIS 
$4.00. 


For Jet Propulsion Lab., Pasadena, CA. 

The approach to achieve solar-grade polysilicon at low-cost 
and high-volume is the reduction of silica with carbon in a plasma 
reactor. The first quarterly report covered the work performed in 
fraw material selection, analysis and preparation, and included an 
initial test using a small (10 kW) dc plasma torch. This first at- 
tempt to react the silica and carbon was unsuccessful due to insuf- 
ficient residence time at the reaction temperature. This factor 
remains the key to continued progress towards proving the feasi- 
bility of the plasma process for reduction of silica with carbon. At- 
tempts to solve this problem has been the concerted objective of 
the effort to date. This continuing phase of the chemistry study 
concerns itself with raw material preparation and plasma tests con- 
ducted using the equipment available at the vendor's facility. 
Results of large (350-kW) plasma furnace test and tests conducted 
in a 40-kW dc plasma torch are reported. Theoretical aspects of 
the reaction chemistry were studied and significant information 
was derived from thermodynamic data generated using a computer 
program for the Si—~O—C system. 


454 (ERDA/JPL/954442—76/2) Semiconductor grade, Solar 
Silicon Purification Project. Technical quarterly report No. 2, 1 
April 1976—30 June 1976. Motorola report No. 22557/2. Ingle, 
W.M.; Chaney, R.; Rodgers, M. (Motorola, Inc., Phoenix, Ariz. 
(USA). Semiconductor Group). 1 Jul 1976. Contract NAS 7-100- 
954442. 40p. Dep. NTIS $4.00. 

For Jet Propulsion Lab., Pasadena, CA. 

The purpose of the present investigation is to convert metal- 
lurgical grade silicon (m.g. Si) into semiconductor grade silicon 
(s.g. Si) via a 3 step SiF, polymer transport purification process. 
The first step involves the reaction of SiF, with m.g. Si to yield 
gaseous SiF,. This is followed by a polymer formation step. Finally, 
the polymer is converted into high purity silicon, SiF,, and higher 
homologues. The m.g. Si undergoes purification in all three steps 
of the transport processes. The experiments which were conducted 
this quarter were directed toward: (1) determining the major fac- 
tors which affected the transport rate of silicon; (2) determining 
the major factors which affected the purity of the silicon. Once the 
rate and purity factors were established, experiments were initiated 
to maximize rate and minimize impurities. (WDM) 


455 (ERDA/JPL/954465—76/1) Silicon sheet growth by the 
Inverted Stepanov Technique. Quarterly report No. 1, March 22, 
1976—June 30, 1976. Kim, K.M.; Cullen, G.W.; Berkman, S.; Bell, 
A.E. (RCA Labs., Princeton, N.J. (USA)). Jun 1976. Contract 
NAS 7-100-954465. 56p. Dep. NTIS $4.50. 

For Jet Propulsion Lab., Pasadena, CA. 

Silicon ribbon growth with SiO, and pyrolytic BN die has 
been pursued with the Inverted Stepanov Technique (IST). A ‘’V"’ 
shaped susceptor-die configuration has been designed and is being 
implemented in the ribbon growth. The SiO, die was readily filled 
with the liquid silicon to the edge of the die slot, and with the 
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pyrolytic BN die it was possible to seed and initiate the ribbon 
growth. Efforts are in progress to optimize the growth conditions 
for stable and reproducible growth. The stability of seeding during 
ribbon growth with the pyrolytic BN die has been analyzed by 
evaluating the surface free energy of the system prior to and after 
seeding. The crystallinity and defect structures of the typical sil- 
icon ribbons grown with the flat pyrolytic BN die have been 
characterized by »-ray topography and chemical etching. Using a 
one-dimensional steady-state computer simulation of the stationary 
silicon ribbon we have investigated the thermal profile along the 
ribbon for a variety of ambient conditions and a range of die tem- 
peratures. This has provided information on the sensitivity of the 
molten zone height to variations in the die temperature, and the 
magnitude of the heat drain from the die to the ribbon indicates 
the possibility of freezing the liquid silicon with the die aperture 
during initial seeding unless precautions are taken. 


456 (ERDA/JPL/954475—76,1) Large area Czochralski sil- 
icon. Quarterly report No. 1. Tex=s Instruments No. 03-76- 
32. Rea, S.N. (Texas Instruments, Inc., Dallas (USA)). Jun 1976. 
Contract NAS7-100. 44p. Dep. NTIS $4.00. 

For Jet Propulsion Lab., Pasadena, CA. 

Analyses of maximum pull rates for Czochralski silicon 
based on two simplified thermal models predict a range of 10 to 
30 cm/h for 12-cm diameter crystal. These results indicate that in 
order to pull at the desired 12-cm/h rate, puller modifications in 
the hot zone involving additional heat shielding will be necessary. 
A base line economic model of the Czochralski wafer process 
shows that costs in the $30-36/m* range are achievable assuming 
$10/kg polysilicon, semicontinuous crystal pulling, crystal yields 
above 80 percent, slice plus kerf thickness below 0.050 cm, and 
slicing yields of 95 percent. Theoretical crystal yields of 80 percent 
are feasible for either boron or phosphorous-doped crystal in the 
0.5 to 1.5 ohm-cm range based on computed resistivity profiles. 


457 (ERDA/JPL/954506—76/1) Research and development 
of low cost processes for in solar arrays. Quarterly report 
No. 1, May 12, 1976—June 18, 1976. Graham, C.D. Jr.; Kulkarni, 
S.; Noel, G.T.; Pope, D.P.; Pratt, B.; Wolf, M. (Pennsylvania Univ., 
Philadelphia (USA) ). Contract NAS 71-00. 27p. Dep. NTIS $4.00. 

For Jet Propulsion Lab., Pasadena, CA. 

Progress on a program to determine the conditions under 
which sheets of silicon might be produced by a rolling process is 
described. Uniaxial compression experiments are used to charac- 
terize the deformation properties of polycrystalline silicon at vari- 
ous temperatures and strain rates. Crystallographic texture studies 
of samples at various stages has shown that considerable recrystal- 
lization occurs as a result of compression and annealing. The 
resulting material has a cubic texture. Experiments to date have 
covered the strain rate range 10~* to 10~'sec™' and the tempera- 
ture range 1200 to 1400°C. A rolling speed of the order of 180 
ft/hr is predicted on the basis of current data. A new apparatus 
capable of strain rates two orders of magnitude higher than those 
used to date is being readied for use in these studies. 


458 (NSF/RANN/SE/AER—75-03972/FR/75/1) Solar sil- 
icon definition. Final report, covering the 15 October 
1974—15 September 1975. Wakefield, G.F.; Chu, T.L.; Brown, 
G.A.; Harrap. V. (Texas Instruments, Inc., Dallas (USA)). Sep 
1975. SSp. Dep. NTIS $4.50. 

This project was conducted to determine the cptimum sil- 
icon quality for cost-effective solar cells suitable for large-scale ter- 
restrial utilization. The effects of selected impurities upon the solar 
cell performance were investigated. by preparation and charac- 
terization of a matrix of silicon samples. Evaluation of the I-V 
curves to obtain the slope of the forward current of simple p-n 
junctions provided rapid material evaluation. Experimental 
techniques were demonstrated for achieving reliable data from 
diodes and solar cells. The primary electrical parameters measured 
were I-V characteristics. 


459 Vertical multijunction solar cell. Kendall, D.L.; 
Padovani, F.A.; Bean, K.E.; Matzen, W.T. (to Texas Instruments 
Inc.). US Patent 3,969,746. 13 Jul 1976. Filed date 10 Dec 1973. 


8p. 

Disclosed is a method of fabricating a vertical multijunction 
cell and the solar cell produced thereby, utilizing an orientation 
dependent etch to selectively provide parallel grooves in 
monocrystalline silicon body, followed by the introduction of dop- 
ing impurities of the opposite conductivity type from the silicon 
body to provide pn junctions. In some instances the grooves are 
filled with silicon of the same conductivity type as the silicon body. 


PHOTOSYNTHETIC CONVERSION 
REFER ALSO TO CITATION(S) 378, 379, 380, 381, 423, 1583 
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460 (NP—20973, pp 2p, Appendix A) Solar energy fixation 
by plants. Moss, D.N.; Fox, C.A. [nd]. 

> In Solar energy fixation by plants and synthetic fuel produc- 
tion. 

The —— research done on cropping systems and 
species combinations which capture the greatest quantity of solar 
energy under conditions found in Minnesota is reported. Results 
are not yet available. (JSR) 


461 (SRO—888-1) Multidisciplinary research program 
directed toward utilization of solar energy through bioconversion of 
renewable resources. Progress report. Finnerty, W.R. (Georgia 
Ne (USA)). Jul 1976. Contract E(38-1)-888. 73p. Dep. 


Progress is reported in four research areas of solar biocon- 
version. The first program deals with the genetic selection of su- 
perior trees, physiological basis of vigor, tissue culture, haploid cell 
lines, and somatic hybridization. The second deals with the 
physiology of paraquat-induced oleoresin biogenesis. Separate ab- 
stracts were prepared for the other two program areas: biochemi- 
cal basis of paraquat-induced oleoresin production in pines and 
biochemistry of methanogenesis. (JSR) 


PHOTOVOLTAIC POWER PLANTS 


462 (ERDA/JPL/954328—76/1) Studies of encapsulant 
materials for terrestrial photovoltaic arrays. Second quarterly 
progress report, December 10, 1975—March 15, 1976. (Battelle 
a Labs., Ohio (USA)). 26 Mar 1976. 58p. Dep. NTIS 
This Second Quarterly Report covers work conducted in the 
period from December 10, 1975, through March 15, 1976. The 
research is part of a five-task development project, the Low-Cost 
Silicon Solar Array Project (LSSA Project), being managed by the 
JPL for ERDA. The Encapsulation Task (Task III) of this project 
includes four studies assigned to Battelle-Columbus. The status of 
the studies active during this quarter is summarized in this report. 


SOLAR THERMAL POWER PLANTS 


463 (NSF/RANN/SE/GI—378 15/FR/74/3(Vol.3)) Solar 
thermal electric power systems. Volume 3. A Final report, 
May 1, 1973—November 30, 1974. (Colorado State Univ., Fort 
Collins (USA); Westinghouse Electric Corp., Pittsburgh, Pa. 
= Nov 1974. vp. National Science Foundation, Washington, 


The objective of the research program is to develop design 
parameters of systems for thermal/mechanical conversion of solar 
energy to electric power at minimum cost per kilowatt-hour 
generated. Systems of 3MW to 300MW sizes in a public utility net- 
work are considered. Parametric performance and cost models are 
derived for key elements of the system. A sequential optimization 
program was developed using these models to determine optimum 
subsystem sets and combinations which yield the least capital cost 
plants. A dynamic simulation program was developed to determine 
annual electric power produced by solar power systems at specific 
locations. Electric energy cost comparisons are made to select 
promising systems for generation of electricity from solar energy. 


464 (NSF/RANN/SE/GI—378 15/FR/74/3(Vol.2)) Solar 
thermal electric power systems. Volume 2. System studies and 
economic evaluations. Final report, 1 May 1973—30 November 
1974. (Colorado State Univ., Fort Collins (USA). Solar Energy 
Applications Lab.; Westinghouse Electric Corp., Pittsburgh, Pa. 
ange Nov 1974. 236p. National Science Foundation, Washing- 
ton, DC. 

The objective of the research program is to develop design 
parameters of systems for thermal/mechanical conversion of solar 
energy to electric er at minimum cost per kilowatt-hour 
generated. Systems of 3 to 300 MW sizes in a public utility net- 
work are considered. Parametric performance and cost models are 
derived for key elements of the system. A sequential optimization 
program was developed using these models to determine optimum 
subsystem sets and combinations which yield the least capital cost 
plants. A dynamic simulation program was developed to determine 
annual electric power produced by solar power systems at specific 
locations. Electric energy cost compari are made to select 
promising systems for generation of electricity from solar energy. 
465 Sequential algorithmic approach to synthesizing 
minimum cost solar collector fields. Duff, W.S. (Colorado State 


Univ., Ft. Collins). Sol. Energy; 18: No. 3, 165-175( 1976). 
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A sequential optimization approach to finding minimum 
cost solar collector fields is presented. Minimum cost fields are 
found for various values of useful thermal power as measured by 
the fluid mass flow rate and temperatures in and out of the field. 
The optimum piping arrangements, field geometries, mixes of col- 
lector » pipe diameters and insulation thicknesses are deter- 
mined for each minimum cost field. Examples of the application of 
the optimization approach are also presented. 


466 Energy transfer in a thermal solar power 
farm. Meinel, A.B.; Meinel, M.P. (Helio Associates, Inc., Tucson, 
AZ). Sol. Energy; 18: No. 3, 177-181(1976). 

is for a thermal solar power farms using 
distributed collector modules have met with objections concerning 
ene losses in transporting the heat transfer fluid to, through, 
and from the many modules involved. It is shown that a large-scale 
configuration is possible in which the individual modules are the 
order of 1 km in length, so that a single pair of central feeder 
pipes is all that is required in the way of heat-losing piping. An 
equation is derived for the ratio of power output to power con- 
sumed that is independent of the collector parameters. 


ORBITAL POWER PLANTS 


467 Space colonies and energy supply to the earth. O'Neill, 
G.K. (Princeton Univ., NJ). Science; 190: No. 4218, 943-947(5 
Dec 1975). 

The feasibility of establishing manufacturing facilities in a 
high orbit is discussed. They could be used for the construction of 
satellite solar power stations from lunar materials. Estimates in- 
dicate that this may be considerably more economical than con- 
structing power stations on the earth and lifting them into orbit. 


TOWER FOCUS POWER PLANTS 


468 (SAN—1108-76-1) Central Receiver Solar Thermal 
Power System, Phase 1. CDRL Item 10. First quarterly technical 
progress report. Hallet, R.W. Jr.; Gervais, R.L. (McDonnell 
Douglas Astronautics Co., Huntington Beach, Calif. (USA)). Jan 
1976. Contract E(04-3)-1108. 90p. (MDC-G—6318). Dep. NTIS 
$5.00. 


The current definition of a 10-MWe pilot plant preliminary 
design base line is presented, as well as a summary of a 100-MWe 
commercial plant base line. The subsystems described for the 
plants include the collector, receiver, thermal storage, and electri- 
cal power generation. A master control concept employing a cen- 
tralized computer is also described. The subsystem research experi- 
ment activities for the collector, receiver, and thermal storage 
subsystems are presented, including a summary of SRE test 
requirements, overall test scheduling, and status through the con- 
ceptual design review phase of the SRE effort. 


469 (SAN—1108-76-2) Central receiver solar thermal 
system. Phase 1, CDRL item 10. Second quarterly technical 
progress report. Hallet, R.W. Jr.; Gervais, R.L. (McDonnell 
Douglas Astronautics Co., Huntington Beach, Calif. (USA)). Apr 
1976. Contract E(04-3)-1108. 83p. (MDC-G—6382). Dep. NTIS 
$5.00. 

Results of analysis and design efforts are summarized. This 
is the second quarterly technical progress report published on the 
Phase 1 Central Receiver Solar Thermal Power System contract. 
The dominant activities during the reporting period have involved 
the detailed definition of the subsystem research experiments and 
the design of the test articles and test facilities. Summaries of these 
activities are presented. Design changes to the 10-MWe pilot plant 
preliminary design baseline which have occurred during the report 
period are also ribed. 


470 (SAND—74-8017) Status report on a high temperature 
solar energy system. Skinrood, A.C.; Brumleve, T.D.; Schafer, 
C.T.; Yokomizo, C.T.; Leonard, C.M. Jr. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Sep 1974. Contract AT(29-1)-789. 
170p. Dep. NTIS $6.75. 

The system consists of a large array of individually con- 
trolled, nearly flat mirrors which direct solar energy into a well in- 
sulated optical cavity absorber located at the top of a centrally 
located tower. Highly concentrated solar flux enters the cavity 
from the bottom through a windowless aperture and is absorbed in 
a working fluid. Results of studies by Sandia Laboratories, Liver- 
more, California are summarized and future investigations are out- 
lined. Emphasized is development of an efficient energy absorbing 
system for electrical power generation, and design consideration 
for a working system to verify performance calculations. (WDM) 


471 (ERDA-tr—158) Preliminary on simulation of a 
heliostat field. Bouyssou, G.; Giraud, A.; Vialaret, G. Jun 1976. 
Translated by W.J. Grimes from rapport provisoire sur la simula- 
tion d'un champ d’heliostats. 27p. Dep. NTIS $4.00. 
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This report is intended to describe the simulation methods 
used at LAAS. Structuring with specialized subprograms provides a 
very high degree of flexibility depending on the acquisition of in- 
creasingly accurate data for the selected site, the mechanical and 
optical design of the mirrors, the data on solar radiation, the tower 
and boiler, the number of towers, random disturbances, etc. They 
can be integrated into any simulation in order to obtain results 
which come closer and closer to reality. 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 528 


472 (COO/2895—T1) Design and modeling of solar sea 
power plants by geometric programming. Wu, C.C. (Carnegie-Mel- 
lon Univ., Pittsburgh, Pa. (USA)). Apr 1976. Contract E(11-1)- 
2895. 157p. Dep. NTIS $6.75. 

Geometric programming, a _ nonlinear optimization 
technique, is used to design Solar Sea Power Plants (SSPP). The 
conversion process is described, and the hardware necessary to im- 
plement a binary-fluid, closed-Rankine cycle is identified. Steady- 
state analytical models for the major components are derived. 
These models are then used as the constraints of a geometric pro- 
gram whose objective function is the minimization of a particular 
function of the design variables of the SSPP. A variety of problems 
are solved. On one extreme, they include simply the design of a 
minimum surface heat exchanger for a SSPP, and on another ex- 
treme the selection of the various water pipes for a given ocean 
site, accounting for all the hydraulic losses. The geometric pro- 
gramming technique produces the optimum design and, more im- 
portantly, the sensitivity of the objective function at the optimum 
to variations in cost figures, constraint bounds, and arbitrary con- 
stants of the model. It is demonstrated that geometric pro- 
gramming is an economical and effective tool for the analysis and 
design of complex interacting engineering systems involving many 
variables and constraints. In particular, it is concluded that 
geometric programming is effective in a variety of situations en- 
countered in the design of Solar Sea Power Plants. 


SOLAR RADIATION UTILIZATION 


473 (UCRL—77895) Solar industrial steam. Clark, A.F.; 
Merriam, M.F. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 9 Jul 1976. Contract W-7405-Eng-48. 7p. 
(CONF-760821—6). Dep. NTIS $3.50. 

From Sharing the sun, solar technology in the seventies; 
Winnipeg, Canada (15 Aug 1976). 

Industrial process steam consumes about 17 percent of all 
the energy in the USA. In contrast to space heating, solar heating 
for industrial uses can have real cost advantages, since the larger 
amounts of heat collectable in the summer can be used. Also, 
economies of scale can make industrial systems more cost effective 
even though manifold piping costs will increase. The energy con- 
tent of steam is due mostly to the heat of vaporization rather than 
to sensible heat. Therefore, a solar energy assist to process steam 
should try to make steam rather than just preheating hot water. It 
may be appropriate to make steam at about atmospheric pressure 
and then compress it. A preferred scheme is an inexpensive low 
concentration reflector, a cylinder of inflated plastic film, trans- 
parent on top and reflecting on the bottom; a black pipe contain- 
ing water (and steam) is placed at the focal line. 


SPACE HEATING AND AIR CONDITIONING 
REFER ALSO TO CITATION(S) 430, 496, 916 


474 (COO—2624-1) Northview Junior High solar energy 
demonstration project. Final report, 16 May 1974—16 May 1975. 
Merrill, G.; Dib, A. (Honeywell, Inc., Minneapolis, Minn. (USA). 
Systems and Research Center). May 1976. Contract E(11-1)-2624. 
377p. Dep. NTIS $10.75. 

This report covers a one-year test and evaluation of the 
Northview Junior High School Solar Energy Demonstration Pro- 
ject. The system provided about 5 percent of the school’s energy 
requirements for the year. This energy was used for space heating, 
domestic water heating, and pool water heating for a total of 
629,000,000 solar supplied Btu's. Average collector efficiency for 
the year was 44 percent. Operating costs were less than 5 percent 
of the value of the collected energy. Solar insolation data and 
system performance data are presented for the various operating 
modes. Results ard conclusions indicate that the supplemental 
heating of large-scale buildings is feasible and economical. An op- 
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timum performance requires a careful matching of load, collectors, 
and distribution system. 


475 (COO/2683—76/1) Technology evaluation report, com- 
mercial buildings. (General Electric Co., Philadelphia, Pa. (USA). 
Space Div.). Apr 1976. Contract E(11-1)-2683. 192p. Dep. NTIS 
$7.50. 


Criteria are presented which are to be met by solar hard- 
ware for inclusion in the demonstration program. Assessments are 
made, based on a survey made of solar hardware manufacturers 
and developers, of when components, subsystems, and systems will 
be available for demonstration according to the technology status 
categories set forth in ERDA 23A. Task outlines are provided for 
development activity recommended to improve available systems 
or develop advanced systems for later demonstration cycles. 
(WDM) 


476 (COO/2683—76/4) General Electric Company propesed 
test and evaluation plan, commercial buildi: National Solar 
Demonstration Program. (General Electric Co., Philadelphia, Pa. 
(USA). Space Div.). Apr 1976. Contract E(11-1)-2683. 240p. 
Dep. NTIS $8.00. 

The general requirements and methods for instrumenting, 
testing, and evaluating solar HVAC systems forming a part of 
ERDA's ‘’Commercial Demonstration Program’’ commensurate 
with ERDA 23A and the Proposed Management Plan 75SDS4270 
are defined. Design requirements are specified for the performance 
of components and subsystems comprising the instrumentation and 
data gathering system, as well as the support functions required to 
perform the diagnostic measurements, collection and processing of 
data, and documentation of reports on solar HVAC system per- 
formance, including economic and societal evaluations. 


477 (COO/2688—76/1) InterTechnology Corporation 
cost/benefit analysis report and supporting opinion survey commeri- 
cal buildings National Solar Demonstration program. 
(InterTechnology Corp., Warrenton, Va. (USA)). 19 Jan 1976. 
Contract E(11-1)-2688. 159p. Dep. NTIS $6.75. 

Under the Solar Heating and Cooling Demonstration pro- 
gram, solar heated and cooled commercial buildings are to be con- 
structed throughout the nation to show the technical and economic 
feasibility of solar energy systems and, most importantly, to 
establish an economically viable solar industry. The questions 
arise: How many solar energy systems must be installed and where 
should they be installed to meet these objectives. This report 
presents an to these questions. 


478 (COO/2688—76/6(Vol.1)) InterTechnology Corpora- 
tion proposed systems level plan for solar heating and cooling, com- 
mercial buildings. Volume 1. National Solar Demonstration Pro- 
gram. (InterTechnology Corp., Warrenton, Va. (USA)). May 
1976. Contract E(11-1)-2688. 221p. Dep. NTIS $7.75. 

Topics covered in this volume include: demonstration site 
matrix development; site selection methodology; test and evalua- 
tion plan; information dissemenation plan; program management 
plan; program coordination and implementation; Phase II delivera- 
ble items; and resources required. (WDM) 


479 (COO/2688—76/6(Vol.2)) InterTechnology Corpora- 
tion proposed systems level plan for solar heating and cooling, com- 
mercial buildings. Volume 2. National Solar Demonstration Pro- 
gram. (InterTechnol Corp., Warrenton, Va. (USA)). May 
1976. Contract E(11-1)-2688. 284p. Dep. NTIS $9.25. 

Topics covered in this volume include: program function; 
program structure; specifications for input data; description of cal- 
culations performed; output format and lists; brief program outline; 
storage map; and source program outline and listings. (WDM) 


480 (COO/2688—76/6(Vol.3)) InterTechnology Corpora- 
tion proposed systems level plan for solar heating and cooling, com- 
mercial buildings. Volume 3. National Solar Demonstration Pro- 
gram. (InterTechnology Corp., Warrenton, Va. (USA)). May 
1976. Contract E(11-1)-2688. 203p. Dep. NTIS $7.75. 

Topics covered in this volume include: non-residential build- 
ing data; development of solar performance data; 200 demonstra- 
tion site installation schedules; climatic regions and characteristic 
sites, parametric study alternatives, solar heating and cooling 
demonstration act of 1974, and climatic maps. (WDM) 


481 (NBSIR— 76-1082) Survey of state legislation relating to 
solar energy. Eisenhard, R.M. (National Bureau of Standards, 
Washington, D.C. (USA)). Apr 1976. 171p. Dep. NTIS $6.75. 

This report reviews enacted “tate legislation dealing with 
solar energy. Acts involving tax incentives, reduced property as- 
sessments, research and development, solar easements and solar 
energy promotion are identified and abstracted. The responsible 
State agency and official are listed. Acts and supporting forms and 
other information are included as appendices. 
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482 (NSF/RANN/SE/GI—42506/FR/75/2) Development of 
new working fluids for solar Rankine heat pumps. Final report, 
May 1, 1974—May 1, 1975. Allen, R.A.; Stiel, L.I. (Allied Chemi- 
cal Corp., Buffalo, N.Y. (USA). S catty Semin Div.). 1 May 
1975. 50p. National Science Foundation, Washington, DC. 

The effect of the thermodynamic properties of working 
fluids on the performance of a solar powered heat pump has been 
analyzed. Cycle and overall efficiencies have been calculated for 
approximately 20 halocarbons and other substances. The fluids are 
classified by boiling points and results are tabulated for operation 
both in cooling and heating modes. Plots are also presented in- 
dicating the variation of efficiencies with the maximum tempera- 
ture, degree of regeneration, and condenser and evaporator tem- 
peratures. Of the fluids considered, R-11, R-113, R-133a, R-142, 
and toluene have the highest overall efficiencies for a single fluid 
system operating at an upper temperature of 180°F. Values of the 
input fluid properties which result in optimum efficiencies have 
also been determined for upper temperatures of 180° and 240°F. 


483 (UCRL—77875) Simple home heating system. (What 
can be done now). Bush, G.E. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 7 Jul 1976. Contract W-7405-eng-48. 
Sp. (CONF-760821—5). Dep. NTIS $3.50. 

From Sharing the sun, solar technology in the seventies; 
Winnipeg, Canada (15 Aug 1976). 

A solar heating system was designed and built as a retrofit 
on an existing 1500 square-foot (139 m*) tract home. This paper 
describes the system and reports the results of the first heating 
season. Some comments on difficulties encountered during con- 
struction and suggestions for future research are offered. The col- 
lector is of the water trickle type, with one glazing, and 400 
square-feet (37 m*) area. The entire design stresses low tempera- 
ture operation to minimize fabrication costs. The heat storage is 
1000 gallons (3.8 m*) of water and the design was for 53 percent 
solar heating over the entire year. Data collected from October 
1975 to April 1976 indicate 32.5 percent solar heating over the 
heating season. A brief analysis of this difference between design 
and measured performance is presented. 


484 Solar energy for Pacific Northwest buildings. Reynolds, 
J.S. Eugene, OR; University of Oregon (1974). 76p. (NP—20995). 
Insolation, solar heating, and data collection are discussed. 
Various solar buildings in the northwest are considered in detail. 
Influences on regional architecture are covered. (WDM) 


485 (NSF/RANN/SE/AER—74-09043-A01/PR/75/1) 

Dynamic analysis of economies of scale in heating and cooling. 

First quarter progress report, January 1, 1975—March 31, 1975. 

— H.C. (Utah State Univ., Logan (USA)). 24 Apr 1975. 
p- 

This research has two primary objectives. The first is to 
determine the extent of cost-savings resulting from the use of cen- 
tralized collectors for space conditioning as compared to collectors 
mounted on individual structures. The second objective is to in- 
vestigate the expected market penetration rates of these two alter- 
natives. Meteorological data to be used as input for computer 
simulation runs has been collected. A model for analysis of the 
costs and benefits of energy conservation techniques has been for- 
mulated. A linear program model has been structured to allow ex- 
amination of the optimum combination of solar energy technology, 
energy conservation, and conventional fuel space conditioning. 


486 Floridian’s guide to solar energy. Cape Canaveral, FL; 
Florida Solar Energy Center (1976). 131p. (NP—20979). $1.50. 

This report has been prepared to enable people to un- 
derstand the concepts, applications, and status of solar energy. It is 
intended to be an objective view of the subject written in readily 
understood terms. It gives some of the background information 
necessary for determining whether one should consider ‘’going 
solar,’’ when, and for which applications. This report also contains 
information on the many factors which determine whether a par- 
ticular solar component or system is cost effective, efficient, and 
durable. ‘’On site’’ thermal applications of solar energy (water 
heating, space heating, and air conditioning) are stressed although 
the use of solar energy for direct conversion to electricity is 
discussed. Other aspects of solar energy utilization are also 
covered such as the factors affecting its marketability, the future 
breakthroughs anticipated, and other sources of solar energy infor- 
mation. (WDM) 


WATER HEATING 
REFER ALSO TO CITATION(S) 431, 474, 486 


487 Solar heater/cooler assembly. Pickett, J. US Patent 
3,970,069. 20 Jul 1976. Filed date 24 Feb 1975. 6p. 
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A solar heater/cooler assembly is described designed 
primarily for use with swimming pools with a pumping system and 
including heat exchanger coils and automatic temperature control 
to regulate the operation of the soiar heater/cooler. 


HEAT ENGINES 


488 Solar energy power tem. Davis, B.K. (to National 
Aeronautics and Space Administration). US Patent 3,957,030. 18 
May 1976. Filed date 21 Mar 1975. 6p. 

A solar energy vapor (freon) powered system for generating 
electrical energy in which a portion of the heat absorbed from the 
sun in daylight is stored for use during darkness by a thermal 
capacitor in which a mass of Pyrone, having a high thermal capaci- 
ty, liquifies when heat is applied to it and goes through a solidifica- 
tion process to provide a heat output. A highly efficient solar 
boiler is constructed utilizing an anodized titanium surface and a 
particular combination of shaped boiler tubes and complementary 
reflectors. The overall efficiency of the system is further improved 
by a unique arrangement of heat recovery devices. 


489 Solar steam tor. Davis, J.P. (to Thermo Electron 
Corp.). US Patent 3,962,873. 15 Jun 1976. Filed date 20 May 
1974. 6p. 

Low pressure steam generated by a solar collector is com- 
pressed to raise its temperature and pressure. The compressor is 
driven by an engine which is, in turn, driven by a combustible fuel. 
Shaft work produced from the fuel is used directly to drive the 
compressor. The energy available from the steam is the sum of 
that resulting from both solar energy and combustion of fuel. The 
total amount of steam produced per Btu of heat generated by fuel 
input to the engine is substantially greater than the amount of 
steam that would be produced directly by combustion of the fuel. 


490 Apparatus ve to solar energy for producing 
power. Chevalier, D.M. US Patent 3,968,652. 13 Jul 1976. Filed 
date 9 Jun 1975. 6p. 

An apparatus responsive to solar energy for driving a self- 
contained gas turbine, whereby to produce mechanical or electri- 
cal power is described. Such apparatus is provided with a screen of 
a reflective nature and of a type to essentially focus the incoming 
rays of the sun onto a central window. A pair of serpentine coils 
are disposed rearwardly of the window and are constructed for al- 
ternate registry therewith. A gas turbine is operatively connected 
to and between the two coils. The rays of the sun are employed to 
heat the coils, alternately, so as to expand the gas or vapor therein, 
increasing the pressure thereof, for driving the turbine. The al- 
ternate heating of the coils produces opposite revolvement of the 
turbine, the output from which can be made uni-directional by 
conventional means. Water storage tanks and spraying means, with 
a cooling fan, can be employed for alternate daytime and 
nighttime usage. 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 465, 473 


491 (CONF-760821—9) Performance and analysis of 
"SOLARIS" water-trickle solar collector. Beard, J.T.; Huckstep, 
F.L.; May, W.B. Jr.; lachetta, F.A.; Lilleleht, L.U. (Virginia Univ., 
Charlottesville (USA)). 1976. Contract E(40-1)-4927. 18p. Dep. 
NTIS $3.50. 

From Sharing the sun, solar technology in the seventies; 
Winnipeg, Canada (15 Aug 1976). 

An outdoor solar collector test facility has been designed 
and constructed for performance evaluation of Thomason 
"SOLARIS" water-trickle solar collector panels. Two full size 
(1.2m x 4.9m) collector panels are tested simultaneously on each 
of two test stands, so that various design and operational variables 
are evaluated under the same ambient conditions. The test facility 
design and its operation are based on the recommended ‘’Method 
of esting for Rating Solar Collectors Based on Thermal Per- 
formance’’ by the National Bureau of Standards. Results are 


presented to illustrate performance and comparisons relative to 
published results of other single and double glazed flat-plate col- 
lectors. A method is developed for using performance results for 
design applications. Calculations illustrating the method are shown 
for Washington, D.C. 


492 (COO—3161-40) Theory of structure and dynamics in 


condensed matter and applications in 
Progress report, 1 April 1975—31 March 1976. Krumhansl, J.A. 
(Cornell Univ., Ithaca, N.Y. (USA). Lab. of Atomic and Solid 
State Physics). Mar 1976. Contract E(11-1)-3161. 9p. Dep. NTIS 


$3.50. 


ysics and solar energy. 
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The basic materials science objectives of the program have 
been met, and the theory built up over the past years on the pro- 
perties of rocks and on the design of composite photothermal con- 
version surfaces has been tested. The m 2 topics have been: (1) 
Theory of structural phase transitions; (2) Theory of interatomic 
interactions, with application to defect structures and surface com- 
plexes; and (3) Application of the theory of disordered 
(heterogeneous) materials to the elastic properties of rocks, com- 
mercial graphite, and composite solar energy absorbing materials. 
(WDM) 


493 (SAND—76-0082) Design considerations for parabolic- 
cylindrical solar collectors. Treadwell, G.W. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Jul 1976. Contract AT(29-1)-789. 
37p. Dep. NTIS $4.00. 

This report presents in some detail the various significant 
factors which influence the design of parabolic-cylindrical solar 
collectors. 


494 (SAND—76-5177) Design considerations for parabolic- 
cylindrical solar collectors. Treadwell, G.W. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). 1976. Contract AT(29-1)-789. 18p. 
(CONF-760821—3). Dep. NTIS $3.50. 

From Sharing the sun, solar technology in the seventies; 
Winnipeg, Canada (15 Aug 1976). 

The significant factors which influence the design of 
parabolic-cyclindrical solar collectors are presented in some detail. 


495 (UCRL—78288) Shallow solar ponds for industrial 
process heat: the ERKDA—SOHIO project. Dickinson, W.C.; Clark, 
A.F.; Iantuono, A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 17 Jun 1976. Contract W-7405-Eng-48. 26p. 
(CONF-760821—4). Dep. NTIS $4.00. 

From Sharing the sun, solar technology in the seventies; 
Winnipeg, Canada (15 Aug 1976). 

The solar energy group at LLL has developed shallow solar 
ponds to supply cost-competitive solar heated water for industrial 
use. A prototype system has been built and put into operation at 
the site of the Sohio Petroleum Company's new uranium mine and 
milling complex near Grants, New Mexico. When operational, a 
projected full-size system is expected to furnish approximately half 
of the 10° GJ annual site process heat requirement. A description 
of the physical features of shallow solar ponds is presented along 
with a method for analyzing pond performance. An economic anal- 
ysis of the projected Sohio solar system is provided. 


496 Nonconvecting solar pond applied to building and 
process heating. Styris, D.L. (Battelle-Northwest Labs., Richland, 
WA); Harling, O.K.; Zaworski, R.J.; Leshuk, J. Sol. Energy; 18: 
No. 3, 245-251(1976). 

Recent studies indicate that solar pond house heating 
systems could be competitive with some conventional ones, par- 
ticularly if a pond were to be used to supply thermal energy to 
several buildings. It is appropriate and important, therefore, to ex- 
tend these investigations to include industrial process heating and 
also the influence of variations in salt content and unit price of salt 
on pond cost. To do this, equations are derived which yield a sin- 
gle set of dimensions for a hypothetical pond satisfying a given 
heating requirement. Pond dimensions are determined for house 
heating, winter crop drying, and paper processing in the Richland, 
Washington area; cost estimates for hypalon-lined ponds of these 
dimensions are then compared with costs attributed to conven- 
tional thermal energy sources used for these purposes. Such com- 
parisons can help guide researchers in determining requirements 
necessary for the pond to be competitive, e.g. the maximum sta- 
bilizing salt content allowable for a competitive pond. 


497 Solar heat absorbing tubing. Spielberg, D.H. (to Univer- 
sal Oil Products Co.). US Patent 3,968,786. 13 Jul 1976. Filed 
date 15 May 1974. 6p. 

An improved form of solar heat absorbing tubing comprises 
a plastic material which contains small subdivided black body ab- 
sorber particles being fully distributed throughout the thickness of 
the tubing. A preferred form of tubing will utilize electrical con- 
ductive carbon, or carbonized particles, in an amount to provide 
conductivity to the resulting tubing such that there may be elec- 
troplating or electrostatic spray coating for the tubing to still 
further enhance its absorptive and reradiation properties. 


498 Solar heating system. Meyer, S.A.; Gray, S.R. US Patent 
3,970,070. 20 Jul 1976. Filed date 3 Sep 1975. 8p. 

A solar heating system is described comprising a lens collec- 
tor arrangement, an insulation area, and a storage section posi- 
tioned in an enclosing structure, and an associated utilization 
means. (WDM) 
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RESOURCE STATUS AND ASSESSMENT 


499 (SAND—74-0329) Heat extraction from a magma 
reservoir. Hardee, H.C. (Sandia Labs., Albuquer rm N.Mex. 
(USA)). Dec 1974. Contract AT(29-1)-789. 20p. NTIS $4.00. 

Approximate heat extraction rates from banahic magma 
chamber are shown to range from a pessimistic 1 kW/m? to an op- 
timistic value of 175 kW/m’. The particular value depends strongly 
on the assumptions made concerning the thermal properties and 
size of the magma chamber. Preliminary calculations indicate that 
the lower value for heat extraction rate probably applies to magma 
chambers that might exist in regions not volcanically active in 
recent times. 


USA 


500 (MTR—7241) Methodology for ranking geothermal 
reservoirs in non-electric industrial applications. Farah, O.G.; Wil- 
liams, F. (Mitre Corp., McLean, Va. (USA)). May 1976. Contract 
E(11-1)-2693. 95p. (COO/2693—76/2). Dep. NTIS $5.00. 

A large number of geothermal reservoirs exist and to per- 
form a thorough study of each of these reservoirs to determine 
those most desirable for demonstration projects can be costly and 
time consuming. A methodology for assigning rankings to these 
reservoirs, given a limited amount of data, is presented. The top 
ranked reservoirs would then be studied more thoroughly. In addi- 
tion, a methodology for ranking the large number of industries that 
could possibly utilize geothermal energy in nonelectric applications 
is given to determine those industries which will have the most im- 
pact on national energy demand if converted to geothermal use. 


501 (NP—20997) Study of geothermal prospects in the 
western United States. (TRW Systems Group, Redondo Beach, 
Calif. (USA)). 20 Aug 1976. Contract 954243. 133p. 

The commercial development potential of 13 un- 
derdeveloped geothermal prospects in the Western United States 
has been examined and the prospects have been ranked in order of 
relative potential for development on the basis of investment con- 
siderations. The following were considered in the ranking: 
geotechnical and engineering data, energy market accessibility, ad- 
ministrative constraints, and environmental and socio-economic 
factors. The primary ranking criterion is the unit cost of energy 
production expected from each prospect. This criterion is obtained 
principally from expected reservoir temperatures and depths. 
Secondary criteria are administrative constraints, environmental 
factors and the quality of the geotechnical data. The Roosevelt, 
Utah, prospect ranks first in development potential followed in 
order by Beowawe, Nevada; Coso Hot Springs, California; Long 
Valley, California; and Brady’s Hot Springs, Nevada. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 1409 


502 (LBL—4451) Geothermal studies in northern Nevada. 
Wollenberg, H.A. (California Univ., Berkeley (USA). Lawrence 
ee Lab.). Jun 1976. Contract W-7405-ENG-48. 8p. (CONF- 
760904—3). Dep. NTIS $3.50. 

From 11. intersociety energy conversion engineering con- 
ference; Lake Tahoe, California, United States of America (USA) 
(9 Sep 1976). 

The Lawrence Berkeley Laboratory (LBL) and University 
of California (UCB), under the auspices of the U.S. Energy 
Research and Development Administration, are conducting field 
studies at potential geothermal resource areas in north-central 
Nevada. The goal of the LBL-UCB program is to develop and 
evaluate techniques for the assessment of the resource potential of 
liquid-dominated systems. Field studies presently being conducted 
in northern Nevada incorporate an integrated program of geologic, 
geophysical, and geochemical surveys leading to heat flow mea- 
surements, and eventually to deep (1.5 to 2 km) confirmatory drill 
holes. Techniques evaluated include geophysical methods to mea- 
sure contrasts in electrical resistivity and seismic parameters. 
Geochemical studies have emphasized techniques to disclose the 
pathways of water from its meteoric origin into and through the 
hydrothermal systems. Geochemical and radiometric analyses also 
help to provide a baseline upon which the effects of future 
geothermal development may be superimposed. 
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GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 224 


503 (N—75-27540) The detection of areas from 
Skylab thermal data. Final report. Siegal, B.S.; Kahle, A.B.; Goetz, 
A.F.H.; Gillespie, A.R.; Abrams, M.J. (Jet ulsion Lab., 
Pasadena, Calif. (USA)). 15 Jun 1975. Contract NAS7-100. 34p. 
(NASA-CR— 143133; JPL-TM—33-728). NTIS $3.75. 

Skylab-4 X-5 thermal data of The Geysers area was 
analyzed to determine the pany H using midday Skylab 
images to detect geothermal areas. hottest ground areas in- 
dicated on the Skylab image corresponded to south-facing barren 
or sparsely vegetated slopes. A geothermal area approximately 15 
by 30 m coincided with one of the hottest areas indicated by 
Skylab. This area could not be unambiguously distinguished from 
the other areas which are believed to be hotter than their sur- 
roundings as a result of their to hy, and micrometeorological 
conditions. A simple modification of a previous thermal model was 
performed and the predicted temperatures for the hottest slopes 
using representative values was in general agreement with the ob- 
served data. It is concluded that data from a single midday Skylab 
pass cannot be used to locate geothermal areas. (Author) (GRA) 


LEGAL AND INSTITUTIONAL ASPECTS 


504 (LBL—5204) Public opinion in Cobb Valley concerning 
geothermal development in Lake County, California. Vollintine, L.; 
Weres, O. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jun 1976. Contract W-7405-Eng-48. 44p. Dep. NTIS $4.00. 

In the Spring of 1975 the Friends of Cobb, a local environ- 
mental group, polled the registered voters of the Cobb Valley 
precinct, Lake County, California, about their opinions regarding 
the development of geothermal energy in Lake County. Sixty-five 
percent of those polled responded, and an analysis of their respon- 
ses indicates the following: (1) The people of the Cobb Valley 
(which lies directly in the path of geothermal development) are 
rather less pleased with the p t than a previous poll has 
shown the people of Lake County as a whole to be. As measured 
by an index of general support for development, one-third of the 
Cobb people are for development, one-third are against, and the 
remaining third are undecided or have mixed feelings. 
(Countywide, nearly two-thirds support development.) (2) Support 
for and opposition to geothermal development correlate most 
highly with the perception of environmental impacts, the expecta- 
tion of economic benefits in the form of increased job opportuni- 
ties and tax revenues, and size of land holdings. (3) Among those 
who own more than ten acres of land, the willingness to lease land 
for geothermal development correlates most highly with the per- 
ception of environmental impacts. 


ECONOMIC AND FINANCIAL ASPECTS 
REFER ALSO TO CITATION(S) 510 


505 (BNWL—2001) Potential benefits of geothermal electri- 
production from hydrothermal resources. Bloomster, C.H.; 


cal 

—_ R.L. (Battelle Pacific Northwest Labs., Richland, Wash. 

(USA)). Jun 1976. Contract E(45-1)-1830. 85p. Dep. NTIS $5.00. 
The potential national benefits of geothermal electric energy 

development from the hydrothermal resources in the West are esti- 

mated for several different scenarios. The U.S. electrical economy 

is simulated by computer using a linear programming optimization 


technique. Under most of the scenarios, benefits are estimated at 
$2 to $4 billion over the next 50 years on a discounted present 
value basis. The electricity production from hydrothermal plants 
reaches 2 to 4 percent of the national total, which will represent 
10 to 20 percent of the installed capacity in the West. Installed 
geothermal capacity in 1990 is estimated to be 9,000 to 17,000 
Mw(e). The geothermal capacity should reach 28,000 to 65,000 
Mw(e) by year 2015. The ‘’most likely’’ scenario yields the lower 
values in the above ranges. Under this scenario geothermal 
development would save the utility industry $11 billion in capital 
costs (undiscounted); 32 million separative work units; 64,000 tons 
of U;O,; and 700 million barrels of oil. The most favorable 
scenario for geothermal energy occurs when fossil fuel prices are 
projected to increase at 5 percent/year. The benefits of geothermal 
energy then exceed $8 billion on a discounted present value basis. 
Supply curves were developed for hydrothermal resources based 
on the recent U.S. Geological Survey (USGS) resource assessment, 
resource characteristics, and projected power conversion technolo- 
gy and costs. Geothermal plants were selected by the optimizing 


GEOTHERMAL ENERGY 57 


technique to fill a need for ‘light load’’ plants. This infers that 
thermal plants may be used in the future primarily for load-fol- 
ing purposes. 


ENVIRONMENTAL ASPECTS 


506 (LBL—3220) Review of subsidence. Phillips, 
S.L.; Fair, J.A.; Henderson, F.B. Ill; Schwartz, S.R. (California 
Univ., eo | (USA). Lawrence Berkeley Lab.). Sep 1975. Con- 
tract W-7405-Eng-48. 45p. Dep. NTIS $4.00. 

Forty-nine citations are included most of which deal with 
geothermal subsidence. Other citations deal with subsidence 
caused by groundwater overdraft and oil and gas exploitation. 
Most of the entries have abstracts. A subject index, an author 
index, a list of references, and a glossary are included. (MHR) 


507 (UCRL—52053) Atmospheric and noise 
at Imperial Valley Geothermal Fields. Kelly, R.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab. ). 
15 Apr 1976. Contract W-7405-Eng-48. 29p. Dep. NTIS $4.00. 
Quantitative estimations are made for the atmospheric 
dispersion of gases, heat, and noise due to geothermal energy 
sources in Southern California's Imperial Valley. In particular, gas 
concentration per unit source strength, change in mixing ratio, 
relative humidity, temperature, and the ratio of heat flux to solar 
constant are calculated. The possibility of atmospheric refraction 
of source noise is also considered. 


GEOTHERMAL POWER PLANTS 


DESIGN AND OPERATION 


508 (BNWL—1990) Capital cost models for geothermal 
power plants. Cohn, P.D.; Bloomster, C.H. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Jul 1976. Contract 
E(45-1)-1830. 64p. Dep. NTIS $4.50. 

A computer code, titled GEOCOST, has been developed at 
Battelle, Pacific Northwest Laboratories, to rapidly and systemati- 
cally calculate the potential costs of geothermal power. A descrip- 
tion of the cost models in GEOCOST for the geothermal power 
plants is given here. Plant cost models include the flashed steam 
and binary systems. The data sources are described, along with the 
cost data correlations, resulting equations, and uncertainties. Com- 
parison among GEOCOST plant cost estimates and recent A-E 
estimates are presented. The models are intended to predict plant 
costs for second and third generation units, rather than the more 
expensive first-of-a-kind units. 


509 (UCRL— 13684) Modular 5 MW geothermal power 
plant design considerations and guidelines. (Rogers Engineering 
Co., Inc., San Francisco, Calif. (USA)). May 1976. Contract W- 
7405-eng-48. 139p. Dep. NTIS $6.00. 

For Lawrence Livermore Lab. 

The design considerations and guideline documents given 
define the principal design requirements for a nominal 5 MW 
geothermal power plant of a type to permit over-the-road transport 
of its several modules. The power plant system defined is supplied 
with steam from a single flash steam separator stage, located at the 
plant area, and supplied with steam from two wells at nominal 
pressure of 3.8 Kg/cm? Abs (54 psia). In some cases where the 
content of noxious noncondensable gases is high, a shell and tube 
condenser would be substituted for the direct contact type con- 
denser specified and an additional module containing an H,S 
removal system would be added. Guidelines are given for the fol- 
lowing: site preparation, collection system, plant installation, as- 
sembly, and test; turbine generator module; condenser and non- 
condensable removal module; plant control and switchgear 
module; cooling water circulation pump module; steam-water 
separator module; maintenance, office, and lavatory module; rein- 
jection pump module; cooling tower modules, spray pond installa- 
tion piping; and auxiliary generator module. (MHR) 


POWER PLANT SYSTEMS AND COMPONENTS 


510 (ANCR—1318) Plan for developing moderate tempera- 
ture/low resources. Kunze, J.F.; Whitbeck, J.F. 
(Idaho Nati ngineering Lab., Idaho Falls (USA)). May 1976. 
Contract E(10-1)-1375. 91p. Dep. NTIS $5.00. 

The approach to developing moderate temperature (150° to 
300°F) geothermal resources so that these can competitively enter 
the energy market is herein described. The specifics discussed re- 
late to experiments in the Idaho National Engineering Laboratory's 
program effort. These involve the energy supply and disposal 
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systems, the surface conversion equipment for generating electrici- 
ty, and supplementary uses of the heat directly for industrial and 
agricultural applications. The experimental facilities are located in 
the Raft River Valley area of southcentral Idaho, close to the Utah 
border, and the document describes the purpose and likely 
economic benefit to result from this experimental program. 


511 (ANCR—1319) Geothermal R and D project report, 
January 1, 1976—march 31, 1976. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Jun 1976. Contract E(10-1)-1375. 69p. 
Dep. NTIS $5.00. 

Progress in the first calendar quarter of 1976 is reported on 
the geothermal energy projects conducted by and/or under the 
direction of the Idaho National Engineering Laboratory of the 
Energy Research and Development Administration. These include 
the Raft River well developments, reservoir testing, and surface 
testing; the Boise Space Heating Project; the design and analysis of 
power conversion concepts for generating electricity from 
moderate temperature (approximately 150°C or 300°F) resources; 
advanced heat exchanger research and testing; and studies relating 
to a variety of direct uses of geothermal heat energy. 


512 (UCRL— 13635) Conceptual design of 5 MW wellhead 
located geothermal steam turbine driven electric generating plant. 
mn ge ena | Co., Inc., San Francisco, Calif. (USA)). Apr 
1975. Contract S-75003. 29p. Dep. NTIS $4.00. 

For Univ. of California, Livermore. 

A design concept for a standardized wellhead geothermal 
steam turbine driven electric generating plant is summarized, in- 
cluding budget cost estimates and the time required to manufac- 
ture, deliver and commission such a plant at a site approximately 
fifty miles from a port. The turbine is capable of operating either 
condensing or noncondensing and is designed for an inlet pressure 
of 3.8 kg/sq cm absolute saturated steam and an exhause pressure 
of 89 mm Hg. absolute or atmospheric pressure. When operating 
at design conditions, the generator produces 5,000 kW in the con- 
densing mode, and when exhausting to atmosphere, maximum out- 
put is approximately 2,200 kW. The plant consists of four factory 
assembled modules which minimize the amount of assembly and 
installation work required in the field. The modules are designed 
to be readily transportable by truck and lowbed trailer to the 
selected site. A prefabricated building with lavatory, office, supply 
storage, and equipment maintenance areas is included. The budget 
cost estimate for this plant with condensing equipment (based 
upon First Quarter 1975 prices) completed, delivered and installed 
at a typical location is $1,826,200 and the cost for the noncon- 
densing version of this plant is $1,485,200. 


513 (UCRL—52043) helical-rotor expander applications for 
geothermal energy conversion. House, P.A. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1 Apr 1976. Con- 
tract W-7405-Eng-48. 26p. Dep. NTIS $4.00. 

The helical-rotor expander is one of numerous candidates 
for the direct ‘’total flow’’ expansion of geothermal fluids. The 
potential exists for expansion efficiencies as high as 70 percent. 
Engine efficiencies will generally be below 70 percent because of 
an expansion-ratio limitation of 15 and a maximum pressure dif- 
ferential of 110 psi. Single-stage expansion of self-pumped geother- 
mal fluids from reservoirs at 350 to 752°F gives engine efficiencies 
in the range from 57.3 to 43.1 percent. Calculated rotor diameters 
range from 10.5 to 41.6 ft for a range of outputs of 5 to 40 MW. 
Two-stage expansion of fluid from the 572°F reservoir gives an en- 
gine efficiency of 62.3 percent and a 21 percent reduction in the 
diameter of the larger rotor. Rotor diameters can be held to more 
reasonable sizes by using the expander in combination with a 
vapor turbine. 


514 (UCRL—78390) Investigation of heat exchanger flow 
arrangement on performance and cost in a geothermal binary cycle. 
Giedt, W.H. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 15 Jun 1976. Contract W-7405-eng-48. 9p. (CONF- 
760906—11). Dep. NTIS $3.50. 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

The performance of an idealized geothermal binary-fluid- 
cycle energy conversion system is shown to be a function of the 
temperatures of brine and working fluid leaving the heat 
exchanger. System ao output, heat exchanger area required 
and initial well and heat exchanger costs are determined for coun- 
terflow, single and multi-pass parallel-counterflow exchangers. 
Results are presented graphically as functions of the brine and 
working fluid exit temperatures from the exchanger. Use of the 
system analysis developed is illustrated by showing quantitatively 
the advantage of the counterflow over the other flow arrangements 
considered. 


ERA VOL. 2, NO. 1 


GEOTHERMAL ENGINEERING 


DRILLING TECHNOLOGY AND WELL HARDWARE 


515 (LA-UR—76-1302) Subterrene rock-melting concept 
applied to the production of deep geothermal wells. Altseimer, J.H. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W- 
7405-Eng-36. 8p. (CONF-760906—6). Dep. NTIS $3.50. 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

The drilling of wells comprises a large fraction of the costs 
of geothermal energy-extraction plants, and billions of dollars for 
wells will be needed before geothermal energy is nationally signifi- 
cant. Technical and cost studies were made of the application of 
the Subterrene concept, i.e., excavating and penetrating rocks or 
soils by melting, to deep wells such as may be used for dry-hot- 
rock or geopressure geothermal energy extraction systems. Techni- 
cally, it was found that Subterrene requirements are compatible 
with those of current rotary drilling practices. Certain features of 
the rock-melting concept such as the glass lining on the borehole 
wali, and nonrotation, provide opportunities for the development 
of better well production techniques in hot wells. A typical op- 
timum-cost well would be rotary-drilled in the upper regions and 
then rock-melted to total depth. Indicated cost-savings are signifi- 
cant: a 33 percent or 4.5 million dollars reduction from rotary 
drilled well costs are estimated for a 10 km depth well with bottom 
hole temperatures of 673 K. Even for normal geothermal gradient 
conditions, the savings for the 10 km depth is estimated as 23 per- 
cent or 2 million dollars. 


516 (SAND—76-0225) Five year program plan to develop 
the spark drilling system. Wardlaw, R. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). May 1976. Contract AT(29-1)-789. 
28p. Dep. NTIS $4.00. 

In this program plan to the Division of Geothermal Energy- 
ERDA, Sandia Laboratories requests funding approval of a five 
year program for continuation of ongoing research leading to the 
development, demonstration and transfer of the necessary 
technology to make the spark drilling technique a viable and cost 
effective alternative to rotary drilling methods. Potential benefits 
to be derived include a reduction in the time and cost of drilling, 
particularly in the case of deep holes in hard formations. Improved 
drilling capabilities will allow more economical and timely 
development and utilization of deep resources in the areas of 
geothermal and petroleum energy. A program plan is presented 
with the significant elements of effort discussed. 


517 (SAND—76-0227) Downhole replaceable drill bit: 
progress report and program plan. Newsom, M.M.; St. Clair, J.A.; 
Ashmore, R.F.; Dodd, H.M. Jr. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Jun 1976. Contract AT(29-1)-789. SOp. Dep. 
NTIS $4.00. 

The significant progress in the development of the downhole 
replaceable drill bit which had been completed by the end of 
January 1976 is reviewed. A long-range program plan is included 
to indicate the level of effort required to bring this system to com- 
mercial production. 


518 (SAND—76-0228) Terra-Drill program: progress re- 
port and program plan. Newsom, M.M.; Alvis, R.L.; Dardick, D. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1976. Contract 
AT(29-1)-789. 55p. Dep. NTIS $4.50. 

This report presents the status of the Terra-Drill develop- 
ment program as of May 31, 1976. The Terra-Drill system uses 
high velocity projectiles to prefracture the rock in front of a con- 
ventional rotary bit. The significant progress is reviewed and a 
long-range program plan is developed to indicate the level of effort 
required to bring this system to commercial production. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


(UCID—17113) Comments on the use of 316L stainless 
steel cladding at the Niland Test Facility. Goldberg, A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
30 Apr 1976. Contract W-7405-Eng-48. 16p. Dep. NTIS $4.00. 
The possibility of leakage in the geothermal-brine steam- 
separator drums made of carbon steel and clad with 316L stainless 
steel is discussed. Although the brine source is reducing, ingestion 
of some oxygen into the system is likely. Such ingestion must be 
carefully monitored, for in the presence of chlorides, even trace 
quantities of O, (less than 1 ppM) can cause stress corrosion 
cracking (SCC) of austenitic stainless steels. An example is given 
of intergranular corrosion in 304 stainless steel exposed to brine 
from Sinclair No. 4 well located in the Salton Sea area. Measures 
to prevent SCC are suggested. The new grades of stainless steels 
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are described that appear to be less susceptible to SCC in 
chlorides than are the more conventional austenitic grades. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 510 


520 (COO—2729-2) Two-phase flow in geothermal energy 
sources. Annual report, June 1, 1975—May 31, 1976. Ross, L.W. 
(Denver Research Inst., Colo. (USA)). 1976. Contract E(11-1)- 
2729. 27p. Dep. NTIS $4.00. 

The purpose of this research program is to create a Design 
Manual for the design of geothermal production wells that operate 
in the two-phase flow regime. The team of the Denver Research 
Institute (contractor) and subcontractors Coury and Associates 
and the University of Houston are cooperating to achieve this pur- 
pose. The role of the Denver Research Institute has included 
overall administration of the contract, acquisition and handling of 
two-phase flow data, contacts with other organizations, and 
development of a probe to measure pressure and temperature in 
geothermal wells with a precision not previously available, and in 
real time. For performing the functions involved in placing the 
measuring probe in a well, the U.S. Geological Survey in Denver 
has agreed to employ the measuring probe in some of their 
geothermal test series. The necessity to develop this measuring 
probe has delayed other portions of the program, but the probe is 
now almost ready for use, and a calibrating system has been con- 
structed for the probe. 


521 (LA-UR—76-1672) Preliminary assessment of a 
geothermal energy reservoir formed by hydraulic fracturing. 
Murphy, H.D.; Lawton, R.G.; Tester, J.W.; Potter, R.M.; Brown, 
D.W.; Aamodt, R.L. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-eng-36. 18p. (CONF-761008—1). Dep. 
NTIS $3.50. 

From 51. annual meeting of the Society of Petroleum En- 
gineers; New Orleans, Louisiana, United States of America (USA) 
(3 Oct 1976). 

Two, 3-km-deep boreholes have been drilled into hot 
(approximately 200°C) graphite in northern New Mexico in order 
to extract geothermal energy from hot dry rock. Both boreholes 
were hydraulically fractured to establish a flow connection. 
Presently this connection has a large flow impedance which may 
be improved with further stimulation. Fracture-to-borehole inter- 
section locations and in situ thermal conductivity were determined 
from flowing temperature logs. In situ measurements of permeabili- 
ty show an extremely strong dependence upon pore pressure—the 
permeability increased by a factor of 80 as the pressure was in- 
creased 83 bars (1200 psi). An estimate of the minimum horizon- 
tal earth stress was derived from fracture extension pressures and 
found to be one-half the overburden stress. 


522 (SSS-R—76-2845) Pressure drawdown and build-up 
analyses in reservoirs. Rice, L.F. (Systems, Science and 
Software, La Jolla, Calif. (USA)). Mar 1976. 24p. Systems, 
Science and Software, La Jolla, CA. 

Classical well analyses were performed using Systems, 
Science and Software’s Quasi-Active Geothermal Reservoir simula- 
tor (QUAGMR). QUAGMR solves the equations of heat flow and 
unsteady Darcian fluid flow in one, two, or three space dimen- 
sions. The computer model is capable of handling a single-phase 
liquid-water system or a multiphase liquid/vapor system. Pressure 
drawdown and build-up well-tests are performed to acquire 
permeability data for the reservoir. Classical well-test interpreta- 
tion assumes that only a single phase is flowing during the test. 
This assumption can lead to dramatic errors in the permeability 
data if, in fact, there is multiphase flow during the test. Several 
calculations were performed which demonstrate these errors in in- 
terpretation. A suite of four problems is presented to illustrate 
these results. One and two-dimensional problems were formulated 
with single and multiphase flow during the well-test. In the single 
phase problems, very good agreement with the classical theory was 
obtained. However, in the multiphase problems, the classical in- 
terpretation led to gross errors in the permeability data. These 
results indicate the need for a simulator which will handle mul- 
tiphase flow in a geothermal system. Without this capability, errors 
in the interpretation of well flow data could lead to mismanage- 
ment of the reservoir engineering of the geothermal field. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 1763, 1765, 1766 


523 (LA-UR—76-848) Extracting energy from hydrauli- 
geothermal reservoirs. Mc Mu 


cally-fractured Farland, R.D.; tphy, 
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H.D. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract 
W-7405-ENG-36. 12p. (CONF-760906— 10). Dep. NTIS $3.50. 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

The governing equations for heat and mass transfer were 
derived for hydraulically fractured geothermal reservoirs. When 
converted to nondimensional form it was shown that the equations 
can be considerably simplified. The resulting equations can be 
strongly influenced by the effects of buoyancy; the magnitude of 
the effect is measured by the ratio of the Grashof and Reynolds 
numbers, and the ratio of the actual permeability of the fracture 
and the square of the fracture gap width. Significant quantities of 
energy can be extracted from hydraulic fractures—even without 
thermal stress fracturing. The amount is limited by the size of the 
fracture and the low thermal conductivity of rock. The viscous 
pressure drop in open fractures is insignificant, and depending 
upon losses in piping and surface equipment, the entire system 
could be ‘’self-pumped’’ due to buoyancy. Thermal contraction of 
the rock tends to increase the fracture gap width—thus decreasing 
viscous pressure drops and increasing the effects of buoyancy. This 
latter effect, which grows with time, eventually offsets the deleteri- 
ous effects of ’’short-circuiting’’ in some cases. 


DIRECT ENERGY UTILIZATION 


REFER ALSO TO CITATION(S) 511, 917 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 


524 (UTEC-ME—76-171) University of Utah Direct Contact 
Geothermal Power Project report. A computer program for deter- 
mining the thermodynamic properties of water. Riemer, D.H.; 
Jacobs, H.R.; Boehm, R.F. (Utah Univ., Salt Lake City (USA). 
Dept. of Mechanical Engineering). [nd]. Contract AER 75-01039. 
73p. Dep. NTIS $4.50. 

This program was written to be used as a subroutine. The 
program determines the thermodynamic properties of water given 
any of the following pairs of knowns to define a thermodynamic 
state: pressure and entropy, pressure and enthalpy, pressure and 
quality, temperature and pressure, or temperature and quality. 
These five pairs of knowns allow the user to evaluate any ther- 
modynamic cycle using water, as a working fluid. The basic equa- 
tions came from Keenan, Keyes, Hill and Moore, Steam Tables, 
John Wiley and Sons, 1969. This report includes a complete 
derivation of equations, program listing, program symbol descrip- 
tion, a complete set of flow charts and a sample steam turbine cal- 
culation. 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 129, 130, 131, 1763 


525 Experimental determination of the pressure dependence 
of the thermal diffusivity of teflon, sodium chloride, quartz, and sil- 
ica. Kieffer, S.W. (Univ. of California, Los Angeles); Getting, I.C.; 
Kennedy, G.C. J. Geophys. Res.; 81: No. 17, 3018-3024(10 Jun 
1976). 

The thermal diffusivity of Teflon, sodium chloride, quartz, 
and silica glass was measured at 40°C to pressures of 35, 18, 30, 
and 36 kbar, respectively. A transient line source method was 
modified for use in a piston-cylinder high-pressure cell. Pressure 
gradients were determined by experiments with bismuth foils. The 
pressure dependence of the thermal diffusivity of 40°C for the sub- 
stances studied may be represented as follows (kappa in square 
centimeters per second, P in kilobars): for the low-pressure phases 
of Teflon, Teflon I-II, P is less than 5.5 kbar, 1 = 0.0012 + 
3.6 x 10-5 P; for the high-pressure phase, Teflon Ill, 5.5 kbar is 
less than P is less than 35 kbar, kappa = 0.0012 + 8.0 x 107° P; 
for polycrystalline halite, P is less than 18 kbar, kappa = 0.0031 + 
9.5 x 10~* P; for quartz, perpendicular to the c axis, P is less than 
30 kbar, kappa = 0.031 + 5.3 x 10°‘ P; for silica glass, P is less 
than 36 kbar, kappa = 0.0068 - 6.7 x 10~* P. The diffusivity of sil- 
ica glass decreases with pressure, in contrast to the diffusivity of its 
crystalline counterpart, quartz, which increases with pressure. In 
addition to the diffusivity the thermal conductivity of Teflon was 
determined by measuring the power applied to the heater wire. 
The thermal conductivity of a Teflon I-II mixture is approximate 
constant at 0.0075 to 0.0078 cal/cm s °K to 5.5 kbar. Above 5. 
kbar the conductivity of Teflon III is given by K = 0.0062 + 4.0 x 
10-5 P. The specific heat of Teflon decreases with pressure and 
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decreases discontinuously by 15 percent across the Teflon II-III 
phase change, in good agreement with the decrease predicted from 
thermal expansion and compressibility data. 


526 Lattice thermal conductivity within the Earth and con- 
siderations of a relationship between the pressure dependence of the 
thermal diffusivity and the volume dependence of the Grueneisen 
parameter. Kieffer, S.W. (Univ. of California, Los Angeles). J. 
Geophys. Res.; 81: No. 17, 3025-3030(10 Jun 1976). 

The method proposed by Mooney and Steg (1969) for ob- 
taining the dilatational dependence of the Grueneisen parameter 
from data on the pressure dependence of the thermal conductivity 
(or, equivalently, thermal diffusivity) is critically examined and ap- 
plied to thermal diffusivity data for sodium chloride and quartz. 
The values obtained are ,'(identical with (dy/dA)parallel bar/sub 
A = 0/) = 3.0 for sodium chloride and y,’ = 2.0 for quartz. Cor- 
responding values of the parameter q(identical with yo'/y,.) are 1.9 
and 2.8, in reasonable agreement with values obtained by other 
methods. It is suggested that this method be further investigated as 
a means of obtaining y,’ and q from thermal data. A model for the 
lattice thermal conductivity of the mantle to the core boundary is 
presented. The model suggests that increases in conductivity with 
pressure due to lattice conduction processes in the mantle are less 
than 2.0 percent/kbar or 0.7 percent/km. Under conditions of nor- 
mal geothermal gradient in the crust and upper mantle the in- 
crease in lattice conductivity due to the pressure effect will be sub- 
stantially less than the decrease due to the temperature effect. A 
minimum value of lattice conductivity is attained in the region of 
the olivine-spinel phase change, 400 km. The lattice conductivity 
may increase by a factor of 3 at the depth of the spinel-postspinel 
phase change owing to the high conductivity of the dense oxide 
phases. The lattice contribution to the thermal conductivity at the 
mantle-core boundary is approximately 0.01 cal/cm s°K. 


ROCK-WATER-GAS INTERACTIONS 


527 Stability of andradite, hedenbergite, and related 
minerals in the system Ca—Fe—Si—O—H. Gustafson, W.I. 
(California State Univ., Northridge). J. Petrol.; 15: No. 3, 455- 
496(Oct 1974). 

Phase relations for the bulk compositions 3CaO.2FeO/sub 
x/.3SiO, + excess H,O and CaO.FeO/sub x/.2SiO, + excess H,O 
were determined using conventional hydrothermal techniques with 
solid phase oxygen buffers to control f/sub o,/. Andradite, Ca,Fe,** 
Si,;O,2, synthesized above 550°C has an average unit cell edge, a», 
of 12.055 +- 0.001 A, and an index of refraction, n, of 1.887 +- 
0.003. Below this temperature, a) increases whereas n decreases, 
indicating the formation of a member of the andradite-hydroan- 
dradite solid solution. At 2000 bars P/sub fluid/ andradite is stable 
above an f/sub o,/ of 10-5 bar at 800°C and 10-* bar at 400°C. 
At lower f/sub o,/ andradite + fluid gives way at successively lower 
temperatures to the condensed assemblages magnetite + wol- 
lastonite, kirschsteinite + wollastonite and kirschsteinite + xonot- 
lite. Synthetic hedenbergite, CaFe?*+Si,O,, has average unit cell 
dimensions of a, = 9.857 +- 0.004 A, by = 9.033 +- 0.002 A, cy = 
5.254 +- 0.002 A and B = 104.82° +- 0.03°, and refractive indices 
of na = 1.731 +- 0.003 and ny = 1.755 +- 0.005. At 2000 bars 
P/sub fluid/, hedenbergite is stable below an f/sub o,/ of 10~ bar 
at 800°C and 10-* bar at 400°C. Above these f/sub o,/ values, 
hedenbergite + O, breaks down to andradite + magnetite + quartz. 
Nine phases were encountered in the study of andradite and 
hedenbergite. They are andradite, hedenbergite, magnetite, wol- 
lastonite, kirschsteinite, xonotlite, quartz, ilvaite, and vapor (fluid). 
An invariant point analysis using the method of Schreinemakers 
shows the topologic relations of the reactions involved. The result- 
ing grid can be used to interpret natural occurrences. 


OTHER 


REFER ALSO TO CITATION(S) 1747 


TIDAL POWER 


TIDAL POWER PLANTS 


528 (iNSF-RA-N—74-254) Potential of tidal and gulf stream 
power sources. Savage, J.A. (Southern Methodist Univ., Dallas, 
Tex. (USA). Inst. of Tech.). 15 Jan 1975. 49p. National Science 
Foundation, Washington, DC. 

For Texas Governor’s Energy Advisory Council, Austin. 


ERA VOL. 2, NO. 1 


There are three basic methods that are considered for 
generation of energy along the Texas gulf coast. These are: (1) a 
propane heat cycle on a floating platform about 35 miles from 
shore (This makes use of the difference in temperature between 
surface and bottom water.); (2) a hydroelectric installation on 
Padre Island that is driven by tidal and ocean current action (This 
makes use of pumped storage in a small lake.); (3) a wave action 
generator powered by the up and down motion of the waves (An 
air turbine is used to drive an alternator.) The most promisng of 
these is the floating power plant that makes use of propane as a 
working fluid. The capital investment for this is about $445/kW of 
capacity. If this is used with a floating aluminum smelting plant, no 
undersea power cable would be required. The hydroelectric plant 
would have a capital cost of approximately $2,800/kW of capacity. 
If dual purpose (pump and turbine) units are used, this cost can be 
reduced to $1,800/kW. The wave action generator has been used 
for small amounts of power. Its capital investment is about 
$12,500/kW of capacity. A combined use by 1985 of the three 
methods would produce 651,000 kW at a capital cost of $844/kW 
of capacity. Most of this would be used for the production of alu- 
minum. By 2000 about ten times as much power could be 
produced. 


DESIGN AND OPERATION 


529 Ti ered electrical generator. Rusby, J.V. US 
Patent 3,959,663. 19 Sep 1974. vp. 

A tide-powered electrical generator for use on a body of 
water subject to tidal action is described comprising flotation 
means for responding to a rising tide by vertical translation; energy 
storing means comprising a weight; jack bar means mounted on 
said flotation means for successively engaging said weight during 
successive rising tide movements for raising said weight in succes- 
sive movements, said jack bar means disengaged from said weight 
during declining tide movements; means defining a stable structure 
substantially non-responsive to said tidal action, said stable struc- 
ture including means for supporting said weight against downward 
movement but permitting said weight to be raised by said jack bar 
means; and means for selectively converting to electrical energy 
the potential energy stored in said weight after being raised by 
tidal action. 


530 Water power machine and under sea, under water 
generator station. Skorupinski, R.E. US Patent 3,927,330. 16 Dec 
1975. Filed date 29 Apr 1974. 12p. 

This apparatus relates to a device which converts water flow 
into electrical power. It is particularly adapted to be installed 
totally submerged in a body of water or at offshore locations. It in- 
tercepts tidal flow, oceanic currents and the like to generate 
power. It includes a framework enabling the apparatus to be in- 
stalled on the bottom of a body of water. It incorporates a plurality 
of adjustable guide louvers which are positioned to direct a stream 
in a particular manner. The louvers cooperate with a generally flat 
transverse plate which extends fully across the equipment. The 
plate cooperates with the louvers to direct the stream of water to a 
point intercepting the set of buckets carried on a conveyor. The 
buckets are not of ordinary construction as found on water wheels, 
but are especially constructed to erect when intercepting water 
flow, which causes them to fill, and to collapse on a return 
passage. They are mounted on a conveyor belt which travels in 
endless fashion. The collapsing of the buckets on the return 
passage reduces water flow resistance and forces them to dump the 
water. The buckets are defined by transverse pivotable plates 
which have | ere: wheels which engage a set of guide rails at the 
outer end. 20 claims, 5 drawing figures. 


531 Air engine. Barwick, W.M. US Patent 3,925,986. 16 
Dec 1975. Filed date 8 Jul 1974. 6p. 

An apparatus for utilizing the power generated by the rise 
and fall of ocean tides is disclosed. A tidal chamber is provided 
wherein the rise of the tide creates pressure within the tidal 
chamber, the pressure then being transported to actuate a usable 
power device. As the tide falls, a partial vacuum is created within 
the tidal chamber, the partial vacuum also being used to operate 
the power mechanism. 4 claims, 3 drawing figures. 


WAVE ENERGY CONVERTERS 
REFER ALSO TO CITATION(S) 528 


532 A for converting sea wave into electrical 
energy. Babintsev, I1.A. US Patent 3,922,739. 2 Dec 1975. Filed 
date 18 Apr 1974. 8p. 
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tus is described for converting sea wave energy 
into Pm 5. nergy, comprising a buoy which executes periodic 
forced vibeutone, with a natural frequency approximating the wave 
frequency, alo’ ng ‘the vertical axis of the buoy in a manner that the 
buoy moves with respect to the wave surface, and a turbogenerator 
for converting the air flow stream kinetic energy into electrical 
energy. The buoy is provided with an air chamber and a hydraulic 
piston, the air chamber communicating through an air duct with 
the turbogenerator. The latter includes a generator, a turbine stage 
with a stator and a rotor mounted on the same shaft with the 
generator. The my seer turbine stage is provided with a sup- 
plementary stator disposed downstream of the turbine rotor and 
made symmetrical with the turbine stage stator with respect to the 
plane of rotation of the rotor. | claim, 4 drawing figures. 


WIND ENERGY 


AVAILABILITY (CLIMATOLOGY) 


533 (CONF-760906—8) Operational, cost, 

study of large windpower integrated with existing electric 
utility. Smith, R.T.; Swanson, R.K.; Johnson, C.C.; Ligon, C.; 
Lawrence, J.; Jordan, D. (Southwest Research Inst., San Antonio, 
Tex. (USA); Southwestern Public Service Co., Amarillo, Tex. 
(USA); Texas Tech Univ., Lubbock (USA)). 1976. Contract E(11- 
1)-2621. 7p. Dep. NTIS $3.50. 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

A comprehensive study of the operational, cost, and techni- 
cal aspects of large windpower systems integrated with existing 
electric utility networks has been carried out for a region of the 
Texas Panhandle. The study was carried out jointly by Southwest 
Research Institute, Texas Tech University, Southwestern Public 
Service Co., and Boeing-Vertol Company. 


534 (UCID—17157-1) Status report: Lawrence Livermore 

wind energy studies. Knox, J.B.; Hardy, D.M.; Sher- 
man, C.A.; Sullivan, T.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Jun 1976. Contract W-7405-Eng-48. 
20p. Dep. NTIS $3.50. 

Numerical model calculations of three-dimensional regional 
wind fields oriented toward identifying the location, intensity and 
extent of wind energy-rich areas on Oahu are reported. The use of 
these calculations in planning a field data-collection program to 
study areas of expected high wind energy is described. Criteria for 
- —— of wind-energy subregions of primary interest are 

iscu 


ECONOMICS 


REFER ALSO TO CITATION(S) 533 


WIND ENERGY ENGINEERING 


APPLICATIONS 
REFER ALSO TO CITATION(S) 917 


TURBINE DESIGN AND OPERATION 


535 (COO—2615-76-T-1) Experimental and analytical 
research on the aerodynamics of wind turbines. Mid-term technical 
report, June 1—December 31, 1975. Rohrbach, C. (Hamilton Stan- 
dard, Windsor Locks, Conn. (USA)). Feb 1976. Contract E(11-1)- 
2615. 11 lp. Dep. NTIS $5.50. 

The successful development of reliable, cost competitive 
horizontal axis, propeller-type wind energy conversion systems 
(WECS) is strongly dependent on the availability of advanced 
technology for each of the system components. Past experience 
and current studies of this type of wind energy conversion systems 
have shown that the wind turbine subsystem most significantly ef- 
fects the system's cost effectiveness and performance ity. 
Thus adequate technology bases are essential for all elements of 
the wind turbine design. Information is presented concerning 
aerodynamic design and performance technology, wind turbine 
parametric performance study, selection of model wind turbine 
configurations, and structural design of wind turbine models. 
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536 (NASA-TM-X—3390) Fabrication and of the 
ERDA/NASA 100-kilowatt experimental wind turbine. thoff, 
R.L. (National Aeronautics and Space Administration, Cleveland, 
San (USA). Lewis Research Center). Apr 1976. 32p. Dep. NTIS 


As part of the Energy Research and Development Adminis- 
tration (ERDA) wind-energy program, NASA Lewis Research 
Center has designed and built an experimental 100-kW wind tur- 
bine at Sandusky, Ohio. The two-bladed turbine drives a 
synchronous alternator that generates its maximum output of 100 
kW of electrical power in a 29-km/hr (18-mph) wind. The design 
and assembly of the wind turbine were performed at Lewis from 
components that were procured from industry. The machine was 
installed atop the tower on September 3, 1975. 


537 (NASA-TM-X—71701) Plans and status of the NASA- 
Lewis Research Center wind energy project. Thomas, R.; Puthoff, 
R.; Savino, J.; Johnson, W. (National Aeronautics and Space Ad- 
ministration, Cleveland, Ohio (USA). Lewis Research Center). 
1975. 31p. (CONF-7509137—1). Dep. NTIS $4.00. 

From Joint power conference; Portland, Oregon, United 
States of America (USA) (28 Sep 1975). 

The portion of the national five-year wind energy program 
that is being managed by the NASA-Lewis Research Center for the 
ERDA is described. The Lewis Research Center’s Wind Power Of- 
fice, its organization and plans and status are briefly described. 
The three major elements of the wind energy project at Lewis are 
the experimental 100 kW wind-turbine generator; the first genera- 
tion industry-built and user-operated wind turbine generators; and 
the supporting research and technology tasks wihch are each 
briefly described. 


538 (NASA-TM-X—71864) 100 kW experimental wind tur- 
bine: simulation of starting, overspeed, and shutdown charac- 
teristics. Gilbert, L.J. (National Aeronautics and Space Administra- 
tion, pe ge Ohio (USA). Lewis Research Center). [nd]. 26p. 
Dep. NTIS $4: 

The ERDA/NASA 100 kW experimental wind turbine 
designed and built near Sandusky, Ohio, by NASA-Lewis Research 
Center has been modeled on a digital computer in order to study 
the performance of a wind turbine under operating conditions. 
Simulation studies of starting, overspeed and shutdown per- 
formance have been made. From these studies operating 
procedures, precautions, and limitations have been prescribed. 


539 (NASA-TM-X—71890) Large experimental wind tur- 
bines: where we are now. Thomas, R.L. (National Aeronautics and 
Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). 1976. 32p. (CONF-760347—1). Dep. NTIS $4.00. 

From 3. energy technology conference/exposition; Washing- 
ton, District of Columbia, United States of America (USA) (29 
Mar 1976). 

Several large wind turbine projects have been initiated by 
NASA-Lewis as part of the ERDA wind energy program. The pro- 
jects consist of progressively large wind turbines ranging from 100 
kW with a rotor diameter of 125 feet to 1500 kW with rotor 
diameters of 200 to 300 feet. Also included is supporting research 
and technology for large wind turbines and for lowering the costs 
and increasing the reliability of the major wind turbine com- 
ponents. The results and status of the above projects are briefly 
discussed in this report. In addition, a brief summary and status of 
the plans for selecting the utility sites for the experimental wind 
turbines is also discussed. 


540 Wind driven mechanical drive. Lindsey, F.C. US Patent 
3,964,426. 22 Jun 1976. Filed date 24 Mar 1975. 4p. 

A mechanical drive actuated by wind has »ropellers 
rotatably mounted on a vertical standard which is rotatably 
fastened to the deck of a ship. The rotational force of the propel- 
lers is transmitted by a series of shafts to drive the ship’s screw. 
The vertical standard may be rotated to take full advantage of the 
prevailing winds. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 907 


541 (ERDA—76-82/1) Systems engineering for power. 
(Energy Research and Development Administration, Washington, 
D.C. (USA)). May 1976. 95p. Dep. NTIS $5.00. 

The program and the projects which are sponsored by the 
Assistant Director for Systems Management and Structuring of the 
Electric Energy Systems Division of ERDA are described. The 
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basic responsibility is to develop a research program which will 
provide new concepts, methodologies, and tools to insure a viable, 
reliable, and efficient electric energy system. The intent of this 
document is to familiarize the research community in the U.S. and 
throughout the world with our existing program and long term ob- 
jectives, through the request for proposals (RFP’s) defining the 
problem areas and through short description of the various pro- 
jects which are funded. The format is modular to facilitate addi- 
tions which will be provided as new program areas and projects 
are funded. Each program area is treated as an entity with the 
background statement and objective of the RFP serving as a 
description of the problem area and outline of objectives. 


POWER GENERATION 


542 (CONF-750763—1) Final report for workshop on elec- 
tric power generation: comparative risks and benefits. (Notre Dame 
Univ., Ind. (USA)). 1975. 29p. Dep. NTIS $4.00. 

From Workshop on electric power generation; Notre Dame, 
Indiana, United States of America (USA) (7 Jul 1975). 

A 5-day workshop on the risks and benefits of power 
generation was held for high school science teachers. Attendees 
were required to submit papers discussing how they would use the 
workshop materials in their courses. Two such papers are included 
in this report. (LCL) 


COOLING SYSTEMS 


543 (BNWL— 1969) Preliminary evaluation of wet/dry cool- 
ing concepts for power plants. Loscutoff, W.V. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Jan 1976. Contract 
E(45-1)-1830. 83p. Dep. NTIS $5.00. 

A large number of possible combinations of air and water 
flow arrangements and sequences are analyzed in the study 
presented. First, the heat transfer effectiveness of each was 
established, based on the assumption of constant size of the dry 
and wet subsystems. Next, the water consumption required to aug- 
ment a constant-sized dry subsystem for maintaining cooling capa- 
bility at a dry bulb temperature in excess of the design conditions 
for the dry system alone was determined. Results are presented 
which point to a number of significant conclusions relative to the 
preferred arrangement of the dry and wet subsystems in dry/wet 
heat rejection systems. The conclusions are based on the assump- 
tion that the wet cooling is used only to augment the dry cooling 
capability and that minimum consumption of water is a primary 
consideration. 


COMBINED AND BINARY CYCLES 
REFER ALSO TO CITATION(S) 17, 101 


544 (FE— 1806-1) Development of high temperature turbine 
subsystem technology to a ‘’technology readiness status’’, phase I. 
Progress report for June 1976. Caruvana, A. (General Electric 
Co., Schenectady, N.Y. (USA). Gas Turbine Div.). 7 Jun 1976. 
Contract E(49-18)-1806. 18p. Dep. NTIS $3.50. 

Primary emphasis was placed on the preparation of en- 
gineering documents to provide the basis for study activities by the 
many contributors on the interrelated tasks. In parallel the various 
work statements, subcontracts and Project Funding Authorizations 
were generated. Preliminary information was generated on overall 
plant cycle definition, heat balance, performance predictions, gas 
turbine component sizing and aerodynamic data. The coal han- 
dling, drying and storage systems were sized and utility require- 
ments calculated. A preliminary rating of an induced draft cooling 
tower was prepared. A preliminary review was conducted of Low 
Temperature Gas Cleanup Systems. The review encompassed vari- 
ous proprietary acid gas removal systems and two particulate and 
tar removal schemes. The Preliminary System specifies a Benfield 
Acid Gas Removal Unit and Claus sulfur recovery plant preceded 
by raw gas quench and followed by a clean gas saturator. Based on 
a combined cycle configuration with an integrated fixed-bed gasifi- 
er, cycle conditions were established for the three reference tur- 
bine subsystem designs. Gas flow path sizing, air foil shapes and 
pitchline velocity distributions were than calculated. Test plants 
were established for mechanical and physical properties testing of 
materials identified for use in the preliminary design of water 
cooled hardware. Also to be evaluated is the behavior of bond 
joints for various combinations of materials. Advance work was 
started on the design of the Hot Gas Path Test Stand. Combustor 
design work will be based on a product low-BTU coal gas com- 
position based on the Illinois No. 6. 
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SOLID-WASTE INCINERATION 
REFER ALSO TO CITATION(S) 942 


POWER PLANT COMPONENTS 
REFER ALSO TO CITATION(S) 105, 544, 1378 


ECONOMICS 
REFER ALSO TO CITATION(S) 831, 853 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 72, 542, 900, 901, 902, 910, 
1568, 1735 


545 (PB—245175) Aquatic research vessel detailed en- 
gineering design and biological experimental design. Final report. 
(Environmental Analysts, Inc., Garden City, N.Y. (USA)). Jul 
1974. 233p. NTIS $7.50. 

The report presents the design for experimental equipment 
development to simulate power plant cooling systems and to be in- 
corporated into a research vessel. Two systems are described: (1) 
a condenser system which can simulate the temperature, pressure 
and biocides conditions of power plants for evaluation of the ef- 
fects of condenser entrainment on aquatic organisms; and (2) an 
intake system to test in-situ the effects of various intake screen 
types and configurations on the impingement of fish. An experi- 
mental biological program for the study of entrainment and 
impingement using the condenser and intake simulators is also 
presented. (GRA) 


THERMAL EFFLUENTS 


546 (PB—244998) Survey of New York surface water tem- 
peratures. Aerial infrared surveys of thermal discharges from elec- 
tric generating stations into New York State waters. Final report. 
(New York State Atomic and Space Development Authority, N.Y. 
(USA)). Sep 1974. 65p. (NYSERDA—75/13). NTIS $4.25. 

Quantitative measurements of cooling water discharges from 
electric generating plants into waterways are needed in order to 
evaluate the environmental impacts of these discharges. Aerial in- 
frared sensing enables synoptic mapping of the temperature dis- 
tribution over a large expanse of water surface. Application of the 
infrared method is illustrated by a series of flights made over the 
Hudson River. Thermal discharge plumes were measured at four 
power stations -- Albany, Danskammer Point, Indian Point and 
Lovett. Effects observed include tidal currents, local counter-cur- 
rents, recirculation of discharged water, thermal striation, and mix- 
ing. 


547 Effects and methods of control of thermal discharges: re- 
port by the Environmental Protection Agency in accordance with 
Section 104(t) of the Federal Water Pollution Control Act Amend- 
ments of 1972, to the United States Senate, Ninety-Third Congress, 
First Session, Noveinber 1973. Part 2. Washington, DC; Committee 
on Public Works (1973). 22p. GPO. 

Provisions of the Federal Water Pollution Control Act 
Amendments of 1972 under which thermal pollution abatement 
requirements are determined are discussed in detail. The impact 
on adjacent land use of the air quality, weather modification, 
noise, water use, and esthetic consequences of siting thermal facili- 
ties are evaluated. Consideration of possible alternate, more attrac- 
tive uses of a potential thermal site is treated. Alteration of siting 
impact by profitable use of the rejected heat and by che simultane- 
ous use of the site itself for other purposes is considered. The 
regulation of power plant siting by states is discussed briefly. 


NOXIOUS GAS CONTROL 
REFER ALSO TO CITATION(S) 300, 1379 


SITE SELECTION 
REFER ALSO TO CITATION(S) 547, 839 


POWER TRANSMISSION AND DISTRIBUTION 


REFER ALSO TO CITATION(S) 912 
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AC SYSTEMS, EHV AND UHV 


. 7a (SAND—76-5237) Study of surface flashover of conical 
insulators using 3 ns risetime pulses. Anderson, R.A. (Sandia Labs., 
Den Wiig $3.50 N.Mex. (USA)). 1976. Sp. (CONF-760815—2). 


From 7. , ar symposium on discharges and electri- 
cal insulation in vacuum; Novosibirsk, Union of Soviet Socialist 
Republics (USSR) (17 Aug 1976). 

Polymethyl methacrylate (Plexiglas) insulators in the form 
of truncated cones were subjected in vacuum (107° to 10~ Pa 
pressure) to high-voltage pulses having 3 ns risetime. The relation- 
ship between breakdown voltage, cone angle, and time delay prior 
to breakdown was as expected if flashover is due to a secondary 
electron emission avalanche at the insulator surface. Evidence was 
also obtained that insulators of conventional design may be subject 
to an anode-initiated surface flashover mechanism. 


549 Fault-current limiter for high power electrical transmis- 
sion systems. McConnell, L.D. (to I-T-E Imperial Corp.). US 
Patent 3,957,329. 18 May 1976. Filed date 1 Nov 1974. 10p. 

A’ fault-current limiter is formed as a self-contained unit 
which can be connected in an existing power transmission system. 
The fault-current limiter consists of a series-connected inductor 
and capacitor which are resonant with the power line frequency, 
and a normally open switch is in parallel with the capacitor. A 
sodium fuse connected in series with a calibrating impedance is 
connected in parallel with the switch and the fuse is operated 
under predetermined circuit current conditions. The sodium fuse 
extends an operating plunger upon its operation, and the plunger 
causes the switch to close, thereby to short-circuit the capacitor 
and connect the current-limiting impedance of the inductor in the 
main power circuit. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 845, 850 


550 (AI—75-10) Computerized automated remote inspection 
system. (Atomics International Div., Canoga Park, Calif. (USA)). 
[nd]. 28p. Atomics International, Canoga Park, CA. 

The automated inspection system utilizes a computer to 

control the location of the ultrasonic transducer, the actual inspec- 
tion process, the display of the data, and the storage of the data on 
IBM magnetic tape. This automated inspection equipment provides 
two major advantages. First, it provides a cost savings, because of 
the reduced inspection time, made possible by the automation of 
the data acquisition, processing, and storage equipment. This 
reduced inspection time is also made possible by a computerized 
data evaluation aid which speeds data interpretation. In addition, 
the computer control of the transducer location drive allows the 
exact duplication of a previously located position or flaw. The 
second major advantage is that the use of automated inspection 
equipment also allows a higher-quality inspection, because of the 
automated data acquisition, processing, and storage. This storage 
of data, in accurate digital form on IBM magnetic tape, for exam- 
ple, facilitates retrieval for comparison with previous inspection 
data. The equipment provides a multiplicity of scan data which will 
provide statistical information on any questionable volume or flaw. 
An automatic alarm for location of all reportable flaws reduces the 
probability of operator error. This system has the ability to present 
data on a cathode ray tube as numerical information, a three- 
dimensional picture, or ‘‘hard-copy’’ sheet. One important ad- 
vantage of this system is the ae to store large amounts of data 
in compact magnetic tape reels. 
551 (B/R—002(Rev.1)) Quality assurance program for 
nuclear power plants. Gamon, T.H. (Brown and Root, Inc., 
Houston, Tex. (USA)). Jun 1976. 57p. Brown and Root, Inc., 
Houston, TX 

This topical report establishes and provides the basis for the 
Brown and Root Quality Assurance for Nuclear Power 
— from which the Brown and Root Quality Assurance Manual 

prepared and implemented. The Quality Assurance Program is 
inlgenaned by the Brown and Root Power Division during the 
design, procurement, and construction phases of nuclear power 
plants. The Brown and Root Quality Assurance Program conforms 
to the requirements of Nuclear Regulatory Commission Regulation 
10 CFR 50, Appendix B; to approved industry standards such as 
ANSI N45.2 and "Daughter Standards’’; or to equivalent alterna- 
tives as indicated in the appropriate sections of this report. 
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552 (CONF-750515—, pp 195-204) Sources of personnel 
for multinuclear companies. Guppy, W.H. (Cominonwealth Edison 
Co., Chicago). May 1975. 

From 2. ANS symposium on training of nuclear facility per- 
sonnel; Nag eee , Tennessee, USA (11 May 1975). 

ings of the second symposium on training of 
idsieonl ‘facility personnel. 

Included are comments and statistics on current employ- 
ment levels, projected requirements for future stations, sources of 
personnel for current and projected stations, and methods of em- 
ployee selection. (DG) 


553 (CTH-IE-R—73-48) Collection and treatment of relia- 
bility data for nuclear plants. McHugh, B. (Chalmers Tekniska 
Hoegskola, Goeteborg (Sweden). Institutionen foer Energiteknik). 
Sep 1973. 27p. INIS. 

Some of the results achieved with the Argus data bank at 
the Institution of Thermal Power Engineering at the Chalmexs 
University of Technology are described. This data bank, or rather 
data collection system, has been established to cover nuclear ac- 
tivities the world over. The system comprises in essence a number 
of data files. The prime files are those containing the basic data on 
the various plants - plant size and type, country and NSSS supplier 
and an indication of plant status. Further files contain plant design 
data and parameters and all available information on construction 
as commissioning timetables. To cover the operation of plant two 
files have been established. One file, which is updated on a 
monthly basis, contains power production statistics. The other file 
contains failure data. In this file are recorded the time and dura- 
tion of plant shutdown together with the primary reason. 


554 How do ‘'converters’’ affect the . Levenson, M. 
(Electric Power Research Inst., Palo Alto, CA). Ann. Nucl. Ener- 
gy; 2: No. 11/12, 737-740( 1975). 

From Proceedings of the Wingspread conference on ad- 
vanced converters and near breeders; Racine, WI, USA (14 May 
1975). 

Topics discussed include the uranium conservation issue, 
the converter ‘’time-window,’’ timing and cost of technology 
development, converters vs LWRs vs LMFBRs, uncertainties in 
converter technology, considerations for foreign technology, diver- 
sity vs learning curve, financial sponsorship, and the environment 
and licensing. 


555 Summary of presentation on advance converter strategy 
in the U.S. Zebroski, E.L. (Electric Power Research Inst., Palo 
Alto, CA). Ann. Nucl. Energy; 2: No. 11/12, 741-744(1975). 

From Proceedings of the Wingspread conference on ad- 
vanced converters and near breeders; Racine, WI, USA (14 May 
1975). 

Topics discussed include near-term obstacles to effective 
utilization of nuclear power, national risk and attractiveness of 
breeders and converters, national resources risks, routes to imple- 
mentation of advanced converter backup strategy, and tactics to 
implement a backup strategy. 


556 Nuclear power today. Booth, H.R.; Ehrlich, R.D.; 
Keneshea, F.J.; Knecht, P.D.; Lawroski, H.; Naymark, R8.L.; Sil- 
vester, A.G.; Thompson, W.R. (Nuclear Service Corp., Campbell, 
CA). Chem. Eng. (N.Y.); 82: No. 22, 102-118(13 Oct 1975). 

The fission process, the nuclear fuel cycle, uranium ore 
resources and mining, the fuel element in the reactor, fuel 
reprocessing, nuclear waste handling, current reactor design in the 
U.S., a cost comparison between nuclear and fossil fuels, and, the 
various types of reactors are discussed. (55 refs). 


557 Directory of nuclear reactors. Volume X. Power and 
research reactors. Vienna; International Atomic Energy Agency 
(1976). 426p. (STI/PUB—397). 

Volume X of the IAEA's Directory of Nuclear Reactors is 
devoted to both power and research reactors. The volume covers 
68 new power reactors at 44 nuclear power stations in 11 coun- 
tries and 11 new research reactors in 5 countries. The power reac- 
tors are grouped by coolant, with light-water-cooled reactors 
further subdivided into pressurized and boiling-water systems. In 
each category the reactors are listed alphabetically by country. In- 
formation on each reactor includes a general description and dia- 


grams. 


558 Growing role for power-plant modeling. a, RS.; 
Munguia, A.J.; Askwith, H.H. Power (N.Y.); 120: No. 6, 42- 
45(Jun 1976). 

The use of models is described in nuclear plant design as an 
aid in planning construction, training operating and maintenance 
personnel, and eliminating construction and operational problems. 
Model types discussed include preliminary models, general ar- 
rangement models, site models, specific design or study models, 
construction models, and final design models. (DG) 
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559 Nuclear er: the achievements, the problems—and the 
myths. Hill, J. (United Kingdom Atomic Energy Authority, Har- 
well, Eng.). Combustion; 47: No. 12, 11-14(Jun 1976). 

Some of the problems with nuclear power are described, 
and prospects for the future are discussed. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 654, 676, 726, 729, 747, 749, 
753, 754, 756, 761, 765, 767, 781, 794 


560 (BAW—10115) NULIF: neutron spectrum generator, 
few-group constant calculator, and fuel depletion code. Wittkopf, 
W.A.; Tilford, J.M.; Andrews, J.B. Il; iuudiaes, G.; Hassan, N.M.; 

Colpo, P.N. (Babcock and Wilcox Co., Lynchburg, Va. (USA). 
Nuclear Power Generation Div.). Jun 1976. 113p. Babcock and 
Wilcox Co., Lynchburg, VA. 

The NULIF code generates a microgroup neutron spectrum 
and calculates spectrum-weighted few-group parameters for use in 
a spatial diffusion code. A wide variety of fuel cells, non-fuel cells, 
and fuel lattices typical of PWR (or BWR) lattices are treated. A 
fuel depletion routine and change card capability allow a broad 
range of problems to be studied. Coefficient variation with fuel 
burnup, fuel temperature change, moderator temperature change, 
soluble boron concentration change, burnable poison variation, 
and control rod insertion are readily obtained. Heterogeneous ef- 
fects, including resonance shielding and thermal flux depressions, 
are treated. Coefficients are obtained for one thermal group and 
up to three epithermal groups. A special output routine writes the 
few-group coefficient data in specified format on an output tape 
for automated fitting in the PDQO07-HARMONY system of spatial 
diffusion-depletion codes. 


561 (BNL-NUREG—21459) Operational limitations of light 
water reactors relating to fuel lormance. Cheng, H.S. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Jul 1976. 84p. 
(CONF-760720—1). Dep. NTIS $5.00. 

From Modern engineering technology seminar; Taipei, 
Taiwan (5 Jul 1976). 

General aspects of fuel performance for typical Boiling and 
Pressurized Water Reactors are presented. Emphasis is placed on 
fuel failures in order to make clear important operational limita- 
tions. A discussion of fuel element designs is first given to provide 
the background information for the subsequent discussion of 
several fuel failure modes that have been identified. Fuel failure 
experiences through December 31, 1974, are summarized. The 
operational limitations that are required to mitigate the effects of 
fuel failures are discussed. 


562 (EPRI-SR—26-R) Use of nuclear plant operating ex- 
perience to guide productivity improvement programs. Lapides, 
M.E.; Zebroski, E. (Electric Power Research Inst., Palo Alto, Calif. 
(USA)). Nov 1975. 113p. Electric Power Research Inst., Palo 
Alto, CA 

Results are presented of an extended evaluation of the 
operational performance of domestic, light water reactor (LWR) 
nuclear electric generating units. Relevant operating and outage 
data have been compiled and analyzed to help quantify priorities 
for productivity improvement programs. Two main topics are 
covered: (a) the compilation, analysis and convenient display of 
sources of outage by system and component, and (b) a quantita- 
tive method for selecting R and D efforts on the basis of projected 
gain in plant productivity. 


563 (HASL—305) Determination of '*N gamma radiation 
fields at BWR nuclear power stations. Lowder, W.M.; Raft, P.D.,; 
Burke, G.deP. (Energy Research and Development Administration, 
New York (USA). Health and Safety Lab.). May 1976. 47p. Dep. 
NTIS $4.00. 

Measurements of environmental gamma radiation fields 
produced by "*N in components above the floor in the turbine 
buildings of two large BWR power plants were carried out in April 
1975, using pressurized argon ionization chambers and Nal(T1) 
and Ge(Li) spectrometers. Both turbine buildings are heavily side- 
shielded, so that the bulk of the radiation outside the buildings is 
skyshine. The shapes and amplitudes of the profiles of absorbed 
dose in air vs. distance are dependent on details of the 
source(s) hieldi detector geometry. Doses of the order of 10 
mrad y~' were observed at 500 meters. Environmental '*N dose 
rates as a function of reactor power were continuously monitored 
with an ionization chamber. A model of '*N source variations that 
relates steam line transport times and radioactive decay rate 
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adequately describes these data. In-plant comparisons of readings 
of TLDs and portable survey instrumentation in the high * 
photon fields within the turbine building indicated that routine 
health physics measurements of such fields are probably accurate 
to about +-30 percent (s.d.). General methodologies for measure- 
ments of '®N photon fields are discussed in the Appendix. 


564 (NEDO— 20946) BWR simulator methods verification. 
Parkos, G.R. (General Electric Co., San Jose, Calif. (USA). BWR 
Projects Dept.). May 1976. 74p. NRC. 

The BWR Simulator is the principal core performance 
evaluation tool for GE BWR’s. It has been verified by extensive 
comparison against power distribution and critical data from 
operating BWR’s. The report presented documents many of the 
comparisons. 


565 (NEDO— 20953) Three-dimensional BWR core simula- 
tor. Woolley, J.A. (General Electric Co., San Jose, Calif. (USA). 
Boiling Water Reactor Systems Dept.). May 1976. 59p. NRC. 

The BWR Core Simulator is a static, three-dimensional cou- 
pled nuclear-thermal-hydraulic computer program representing the 
BWR core exclusive of the external flow loop. Provisions are made 
for fuel cycle and thermal limits calculations. The program is use- 
ful for detailed three-dimensional design and operational calcula- 
tions of BWR neutron flux and power distributions and thermal 
performance as a function of control rod position, refueling pat- 
tern, coolant flow, reactor pressure, and other operational and 
design variables. A special power-exposure iteration option is 
available for target exposure distribution and cycle length predic- 
tions. The nuclear model consists of finite-differenced, coarse 
mesh, one group, static diffusion theory. Eigenvalue iteration yields 
the fundamental mode solution. This is coupled to static parallel 
channel thermal-hydraulics containing a modified Zuber-Findlay 
void-quality correlation. Pressure drop balancing yields the flow 
distribution. The mathematical models used in the program are 
described in general terms. 


566 (SAND—76-0241) Ultrasonic reinspection of Pilgrim-I 
reactor vessel nozzle N2B. Gieske, J.H. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Jun 1976. Contract AT(29-1)-789. 
106p. (NUREG—6502). Dep. NTIS $6.00. 

Boston Edison Company provided NRC with ultrasonic test 
data from the periodic inspections of Pilgrim I carried out in 1974 
and again in 1976. The ultrasonic test data specifically concerned 
the recirculation inlet nozzle N2B which contained a flaw in the 
seven-inch thick weldment joining the nozzle to the pressure ves- 
sel. This ultrasonic test data was used to plot the dimensions of the 
flaw within the wall, to draw conclusions on any flaw growth, to 
determine 50 percent DAC dimensions, and to deduce the most 
conservative or largest possible flaw size. This work was done on a 
consulting basis for the Division of Operating Reactors/Office of 
Nuclear Reactor Regulation of NRC at their request. 


567 Coolant void effects in neutron multiplying media. Gar- 
land, W.J. Hamilton, Ont.; McMaster Univ. (1975). vp. National 
Library of Canada, Ottawa. 

Thesis (Ph. D.). 

Various models of the BWR system are developed and eval- 
uated in order to provide insight on the fundamental phenomena 
involved in the coolant void effect as a guide to future simulation 
studies and experimental design. A temporal transformation of the 
general space-time neutron equations is developed to facilitate 
their solution by standard numerical techniques. The coupling of 
the fluid model and the neutron flux model shows that coolant 
voiding can have a profound effect on both the steady state and 
the transient behavior of nuclear reactors. It is also shown that er- 
rors in present day techniques for investigating the coupling effect 
can lead to errors in reactivity estimates of more than the prompt 
critical limitation. 

568 Operating experience with Swiss nuclear power plants. 
Wuethrich, H.; Spaargaren, B. Brown Boveri Rev.; 63: No. 1, 17- 
21(Jan 1976). 

The experience is summarized from operation of the nuclear 
power plants Muhleberg (with boiling-water reactor) and Beznau 
(with pressurized-water reactor), which commenced regular ser- 
vice between 1969 and 1972. These plants, with rated outputs of 
300 and 350 MW(e), respectively, exhibit an availability which 
compares very well with the performance of other nuclear plants 
all over the world. This good result may be attributed to the suc- 
cessful efforts of the station staff and the close cooperation 
between the power companies concerned and the contractors. 


569 Graben 1200 MW nuclear power plant. Scharff, W.; 
—_ J.; Riolo, H. Brown Boveri Rev.; 63: No. 1, 54-65(Jan 
1976). 
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The evolution of the nuclear power om on and the conditions 
pertaining to the Graben site are outli Some design criteria, 
the a lan, major parts of plant and some of the systems are 

equipment serving the safety of the nuclear press 
Sonus can still be su ject to certain alterations. This is because the 
procedure concerning construction permission is currently bein, 
worked on. Therefore this equipment is described in a qual 
way. 


570 Reactor fuel assemblies. Foulds, R.B.; Kasberg, A.H.; 
Puechl, K.H.; Bleiberg, M.L. (to Atlantic Richfield Co. ). US 
Patent 3,966,550. 29 Jun 1976. Filed date 26 Feb 1973. 14p. 

A description is given of an improved spacer grid for a 
nuclear fuel assembly comprising fuel rods in a matrix wherein 
each rod is adapted to be enclosed by a spacer '’cell’’ for position- 
ing thereof relative to adjacent rods in the fuel assembly. 7 claims, 
12 drawing figures. 


POWER REACTORS, NON-BREEDING, LIGHT- 
— NON-BOILING WATER 


REFER ALSO TO CITATION(S) 560, 561, 562, 568, 570, 654, 
669, 676, 723, 744, 745, 746, 747, 749, 753, 754, 755, 761, 766, 
767, 781, 786, 788, 795 


571 (BAW—10000A) Correlation of critical heat flux in a 
bundle cooled by water. (Babcock and Wilcox Co., 
Lynchburg, Va. (USA). Nuclear Power Generation Div.). May 
1976. 93p. Babcock and Wilcox, Lynchburg, VA. 

Babcock and Wilcox has completed an extensive experimen- 
tal program on critical heat flux. Over 500 data points were ob- 
tained from a nine-rod, uniformly heated bundle, and over 350 
data points were obtained from nonuniformly heated tubes and an- 
nuli. These data were used to develop design equations for calcu- 
lating the critical heat flux in a nuclear reactor. This design 
technique should be superior to that now available because it was 
developed from bundle data, which more closely approach actual 
reactor conditions than do the tubular data on which other design 
techniques are based. 


572 (BAW—10046) Methods of compliance with fracture 

mess and operational requirements of 10 CFR 50, appendix G. 
Palme, H.S.; Behnke, H.W.; Keyworth, W.J. (Babcock and Wilcox 
Co., Lynchburg, Va. (USA). Nuclear Power Generation Div.). 
May 1976. 79p. Babcock and Wilcox, Lynchburg, VA. 

This report describes B and W’s practices, methods, and 
criteria for compliance with the requirements of Appendix G to 10 
CFR 50, ’’Fracture Toughness Requirements.’’ The ferritic materi- 
als and the operational parameters of the reactor coolant system 
for nuclear power plants designed by B and W are described as are 
the methods for obtaining and estimating the reference tempera- 
ture and the Charpy upper shelf energy. The design curves used to 
predict radiation effects and the acceptance criteria for unir- 
radiated Charpy upper shelf are given. The adequacy of fracture 
toughness properties of bolting materials and type 403 materials 
are demonstrated. The methods employed to determine the reactor 
coolant system p limit curves are given for 
each of the loading conditions required by Appendix G to 10 CFR 
50. The pr limit curves imposed by several re- 
gions of the reactor vessel are illustrated as is the development of 
the composite limit curves. The Technical Specifications pressure- 
temperature limit curves and the Preservice System Hydrostatic 
Test limit curve of a typical Oconee-type plant are also described. 


573 (CENPD—221) Joint CE/EPRI Fuel Performance 
Se ee ee eee 
Maine Yankee Core I. Report on work performed up to July 1975. 
Fuhrman, N.; Pasupathi, V. (Combustion Engineering, Inc., Wind- 
sor, Conn. (USA)). Dec 1975. vp. Combustion Engineering, Inc., 

Windsor, CT. 

This is an interim report describing the up to July 
1975, in evaluating the performance of the Maine Yankee Core I 
fuel and in particular, establishing the cause of initial clad ‘ora- 
tion. Included are the results of the following tasks: (1) 
fuel inspection, (2) archive material examination, and (3) hot cell 
examination of seiected representative fuel rods. Poolside inspec- 
tion and hot cell examination found that grid-to-fuel rod contact 
wear was a thus demonstrating the successful wear-free 
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Batch B rod in the form of a ~ of cladding cracks, pe rye | at 
the clad internal surface, which appeared similar to those caused 
by volatile fission product stress corrosion. Fission product-assisted 
stress corrosion combined with pellet-cladding mechanical interac- 

tion is believed to have caused the formation and propagation of 
the cladding cracks. Based on the direct and circumstantial 
evidence available at this stage of the program, it is concluded that 
the most probable cause of initial cladding perforation in most of 
the leaking Maine Yankee Core I fuel rods was pellet-cladding in- 
teraction in combination with stress corrosion by volatile fission 
products (iodine and/or cesium). 


574 (NP—21113) Westinghouse pellet-clad interaction 
threshold limits. Sipush, P.J.; Hopkins, G.W. (Westinghouse Elec- 
tric Corp., Pittsburgh, Pa. (USA)). May 1976. vp. Westinghouse 
Electric Corp., Pittsburgh, PA. 

Revised pellet-clad interaction threshold limits applicable to 
normal operation transients in Westinghouse PWR’s are presented. 


575 (WCAP—8780) Verification of neutron pad and 17 x 7 

tube designs by preoperational tests on the Trojan I power 
plant. Bloyd, C.N.; Singleton, N.R.; Ciaramitaro, W. 
(Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). May 1976. 
vp. Westinghouse Electric Corp., Pittsburgh, PA. 

The internals vibration measurement p carried out 
on the Trojan-1 reactor during preoperational testing is described. 
The flow induced response of a 17 x 17 guide tube and the 
neutron pad core barrel were deduced from the plant test data and 
compared with the expected responses. The results showed good 
agreement with expected vibration levels. 


576 High conversion ratio plutonium recycle in pressurized 
water reactors. Edlund, M.C. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg). Amn. Nucl. Energy; 2: No. 11/12, 801- 
807(1975). 

From Proceedings of the Wingspread conference on ad- 
vanced converters and near breeders; Racine, WI, USA (14 May 
1975). 

Improved fuel utilization in plutonium recycle in PWR’'s 
through the use of tightly packed lattices is examined. Aspects 
discussed include thermal-hydraulic design considerations, reactor 
physics, fuel assembly design, and effects on the nuclear industry. 


577 Designing experiences with nuclear power plants using 
WWER reactors. Fadeev, V.V. Energ. amas 28: No. 5, 231- 
240(May 1975). (In Hungarian). 

A description is given of design experiences with the 
nuclear power plant in Novovoronezh, designed by the Teploener- 
goproyekt design bureau as the principal designer. The power 
plant was built in four stages, and contains five blocks, each 
representing various stages of development. The design charac- 
teristics of each block are discussed and illustrated with drawings. 
Operating-safety and accident-prevention aspects received serious 
consideration. Experiences with the system so far indicate that 
savings may be realized by changing from the two-block design to 
the monoblock design (for example, using a single 1000 MW tur- 
bine instead of two 500 MW turbines). Solidification and disposal 
of wastes, construction rationalization, and safety improvement are 
fields where additional studies are judged useful. 


578 Chemistry of feedwater for boiling-water and pres- 
surized-water reactors. Bodmer, M.; Svoboda, R. Brown Boveri 
Rev.; 53: No. 1, 42-49(Jan 1976). 

The article defines the characteristic parameters of a con- 
densate polishing plant, such as the ‘degree of polishing’ and 
"practical exchange capacity of the resins’ care defined. In pres- 
surized-water reactors the feedwater is normally conditioned with 
hydrazine. Measurements are quoted to demonstrate that, in con- 
trast to conventional plants, the point of injection is immaterial as 
regards the copper content of the feedwater. Moreover, the iron 
content of the feedwater of a PWR can be reduced by using cyclic 
amines. The feedwater chemistry of a BWR is discussed by refer- 
ring to oxygen, iron and copper measurements. It is shown in loops 
in which the feed-heater condensate is pumped forwards and 
where a feedwater tank is provided, the simulated purity of the 
feedwater can be attained by suitable measures (such as mechani- 
cal filtration, prevention of erosion-corrosion, and so on). 10 refs. 


579 Device for supporting a nuclear reactor core. Costes, D. 
(to Commissariat a |’Energie Atomique). US Patent 3,953,289. 27 
Apr 1976. Priority date 23 Jan 1973 France. 4p. 
The core of a light-water reactor which is enclosed in a 
prestressed concrete pressure vessel and held within a diffuser 
ae is su by a device consisting of a cylindrical shell 
which surrounds the basket and is rigidly fixed to a plurality of 
frusto-conical skirts having concurrent axes and located substan- 
tially at right angles to the axis of the reactor core. The small base 
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of each skirt is rigidly fixed to the shell and the large base is 
anchored in openings formed in the reactor vessel for the penetra- 
tion of coolant inlet and outlet pipes. The top portion of the shell 
is secured to the top portion of the diffuser basket, a flat surface 
being formed on the shell at the point of connection with each 
frusto-conical skirt so as to ensure rigid suspension while per- 
mitting thermal expansion. 


580 Corrosion damage in nuclear steam generators. Martel, 
L.J. EPRI J.; 1: No. 5, 20-23(Jun 1976). 

A description is given of the research being conducted by 
the Electric Power Research Institute to advance technologies that 
will lower the impact of PWR steam generator corrosion damage. 


(DG) 


581 Pressurized-water reactor coolant gas disposal system. 
Kausz, I.; Stuenkel, H.; Wille, H. (to Siemens Aktiengesellschaft). 
US Patent 3,964,965. 22 Jun 1976. Priority date 22 Jan 1973, 
German, Federal Republic of (F.R. Germany). 4p. 

A pressurized-water reactor is disclosed which has a coolant 
degassing facility separating gases from the coolant. These gases 
include noble gases and cannot be disposed of directly to the at- 
mosphere. The noble gases are separated from the other gases and 
stored, and being of small volume relative to the other gases, their 
storage facility can be of small size while accommodating a pro- 
longed reactor operating time. The reactor installation includes a 
coolant gas charging facility and some of the gases from which the 
noble gases are separated may be used to supply this facility. Ex- 
cess gases involve no unusual problems concerning their discharge 
to the atmosphere. 4 claims, | drawing figure. 


582 Pressurized-water coolant reactor installation. Michel, E. 
(to Siemens Aktiengesellschaft). US Patent 3,966,549. 29 Jun 
1976. Priority date 15 Dec 1972, German, Federal Republic of 
(F.R. Germany). 4p. 

A pressurized-water coolant reactor installation is described 
which includes a reactor pressure vessel, a steam generator con- 
taining a heat exchanger through which coolant from the vessel is 
circulated, and a single pipe interconnecting the vessel and genera- 
tor and internally divided into two conduits for conducting the 
coolant to the steam generator and from the latter back to the ves- 
sel. This single pipe is divided into these two conduits by a parti- 
tion wall extending longitudinally for the length of the pipe inside 
of the pipe and having side edges joined with the inside of the 
pipe, and preferably has a transverse curvature making it laterally 
deformable when the pipe thermally changes in diameter. Other 
features are also described. 2 claims, 2 drawing figures. 


583 Cooling system for a nuclear reactor. Mueller, K.; 
Boehm, B. (to Siemens Aktiengesellschaft). US Patent 3,966,548. 
29 Jun 1976. Priority date 19 Feb 1972, German, Federal 
Republic of (F.R. Germany). 6p. 

A description is given of a nuclear reactor cooling system in 
which the cooling system for cooling a fuel element well is com- 
bined with the after-cooling system used at shutdown, and the 
emergency cooling system resulting in a substantial reduction in 
the number of cooling system elements required thereby reducing 
the overall cost of the cooling system. The fuel element well con- 
tains an excess of coolant which may then be used, in case of a 
break in the primary cooling circuit to supply emergency coolant 
to the reactor. In addition the pump and some of the lines of the 
fuel well cooling system are shared with the after cooling system 
ae in a further reduction of components. 6 claims, 4 drawing 
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584 (CEA-CONF—3073) Diffusion in actinide 
compounds. Schmitz, F. (CEA Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Dept. d’Etudes des Combustibles a 
Base de Plutonium). 1975. 11p. (In French). INIS. 

From Colloquium of the French Chemical Society; Odeillo, 
France (25 Apr 1975). 

The U diffusion in UO,, UOsub(2+x) and UC and the Pu 
diffusion in (UPu)Osub(2-x) were studied. The influence of ir- 
radiation on the diffusion phenomena is discussed. 


585 (CONF-760906— 16) Assessment of very high tempera- 
ture reactors in process applications. Jones, J.E. Jr.; Spiewak, I.; 
Gambill, W.R. (Oak Ri Ridge National Lab., Tenn. (USA)). 7 Apr 
1976. Contract W-7405-eng-26. 8p. Dep. NTIS $3.50. 
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From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

In April 1974, the United States Energy Research and 
Development Administration (ERDA) authorized General Atomic 
Company, General Electric Company, and Westinghouse As- 
tronuclear Laboratory to assess the available technology for 
producing process heat utilizing a very high temperature nuclear 
reactor (VHTR). The VHTR is defined as a gas-cooled graphite- 
moderated reactor. Oak Ridge National Laboratory has been given 
a lead role in evaluating the VHTR reactor studies and potential 
applications of the VHTR. Process temperatures up to the 760 to 
871°C range appear to be achievable with near-term technology. 
The major development considerations are high temperature 
materials, the safety questions (especially regarding the need for 
an intermediate heat exchanger) and the process heat exchanger. 
The potential advantages of the VHTR over competing fossil ener- 
gy sources are conservation of fossil fuels and reduced atmospheric 
impacts. Costs are developed for nuclear process heat supplied 
from a 3000-MW(th) VHTR. The range of cost in process applica- 
tions is competitive with current fossil fuel alternatives. 


586 (GA-A— 13343) Preirradiation report of fuel materials 
for P13T capsule irradiation. Young, C.A.; Harmon, D.P. (General 
Atomic Co., San Diego, Calif. (USA)). Apr 1976. Contract E(04- 
3)-167. 1S1p. Dep. NTIS $6.75. 

The preirradiation evaluation of the fuel for capsule P13T, 
which is the ninth in a series of large HTGR fuel irradiation tests 
conducted under the ERDA-sponsored HTGR Fuels and Core 
Development Program is described. The capsule contains two cells 
in which four cured-in-place fuel bodies are located. A total of 36 
fuel rods are being irradiated in the fuel bodies. Each rod contains 
a dense melted UC, or a weak acid resin U . C/sub x/ . O/sub y/ 
TRISO and a ThO, BISO coated fuel particle batch. The main ob- 
jectives of the test are to provide a full-exposure qualification test 
of reference fresh fuel and to compare the performance of the two 
fissile particle types. Cell 1, containing only reference fresh fuel, 
will be exposed to a peak fuel temperature of 1300°C and a fast 
fluence of 8.6 x 107! n/cm? (E greater than 0.18 MeV). Cell 2, 
containing both fresh and recycle fuel, will be exposed to a tem- 
perature of 1100°C and a fluence of 8.1 x 10?! n/cm* (E greater 
than 0.18 MeV). 


587 (GA-A— 13522) Fort St. Vrain startup test A4 control 
rod drive and orifice test. Nirschl, R.J.; Brown, J.R. (General 
Atomic Co., San Diego, Calif. (USA)). 29 Apr 1976. Contract 
E(04-3)-633. 40p. Dep. NTIS $4.00. 

During the initial fuel element loading, strings of temporary 
adsorber rods were located in the control rod and reserve shut- 
down holes of the control rod column to insure that the core as- 
sembly would remain subcritical during the loading without 
frequent handling of the control rod drive and orifice assembly. 
The temporary absorber sections were located in the core as- 
sembly manually and attached to the absorber string one at a time 
as each core layer was added. The purpose of this test was simply 
to remove the temporary absorber strings from the core and 
replace them with a control rod pair and drive and orifice as- 
sembly. This was done in such a way as to insure against any inad- 
vertent criticality. After the permanent drive assembly was located 
in the core, tests were performed to demonstrate that the control 
rods and orifice assembly operated satisfactorily. 


588 (GA-A— 13886) HTGR spent fuel com and fuel 
element block flow. Hamilton, C.J.; Holder, N.D.; Pierce, V.H.; 
Robertson, M.W. (General Atomic Co., San Diego, Calif. (USA)). 
1 Jul 1976. Contract E(04-3)-167. vp. Dep. NTIS $5.00. 

The High-Temperature Gas-Cooled Reactor (HTGR) util- 
izes the thorium-uranium fuel cycle. Fully enriched uranium fissile 
material and thorium fertile material are used in the initial reactor 
core and for makeup fuel in the recycle core loadings. Bred *°U 
and unburned *°U fissile materials are recovered from spent fuel 
elements, refabricated into recycle fuel elements, and used as part 
of the recycle core loading along with the makeup fuel elements. 
A typical HTGR employs a 4-yr fuel cycle with approximately one- 
fourth of the core discharged and reloaded annually. The fuel ele- 
ment composition, including heavy metals, impurity nuclides, fis- 
sion products, and activation products, has been calculated for 
discharged spent fuel elements and for reload fresh fuel and recy- 
cle fuel elements for each cycle over the life of a typical HTGR. 
Fuel element compositions are presented for the conditions of 
equilibrium recycle. Data describing compositions for individual 
reloads throughout the reactor life are available in a detailed 
volume upon request. Fuel element block flow data have been 
compiled based on a forecast HTGR market. Annual block flows 
are presented for each type of fuel element discharged from the 
reactors for reprocessing and for refabrication. 
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589 (GA-A—13917) Mechanical tests of full-size Fort St. 
Vrain fuel blocks. Cobb, H.R.W. (General Atomic Co., San Diego, 
Calif. (USA)). Apr 1976. Contract E(04-3)-633. 15p. Dep. Ss 
$3.50. 


A simple hydraulic pressure test of the webs in a Fort St. 
Vrain (FSV) fuel block shows that no catastrophic fracture occurs 
when the fuel holes are pressurized either individually or as a con- 
tiguous six-hole array. There is a small volume increase in the coo- 
lant hole common to the fuel holes being tested. Failure, as 
defined by a decrease in structural resistance to further hydraulic 
pressure, occurs at some pressure between 500 and 1320 psi in in- 
dividually tested fuel holes, depending upon the condition of ad- 
jacent holes. When a FSV fuel block configuration consisting of a 
central fuel hole with six surrounding fuel and coolant holes is sub- 
jected to a uniaxial tensile or compressive load, internal hoop pres- 
sures up to the bursting strength of the material reduce the axial 
strength of the configuration by less than 13 percent. 


590 (GA-A— 13931) Gas-turbine HTGR materials screening 
test program interim results. Rosenwasser, S.N.; Johnson, W.R. 
(General Atomic Co., San Diego, Calif. (USA)). 30 Jun 1976. 
Contract E(04-3)-167. vp. Dep. NTIS $8.00. 

The Gas-Turbine High-Temperature Gas-Cooled Reactor 
(GT-HTGR) Materials Screening Test Program is being performed 
to identify and evaluate structural alloys for application in the 
system’s power conversion loop components. As part of this pro- 
gram, six vacuum-cast nickel-base alloys, IN100, Rene 100, IN713, 
MMO004, M21, and IN738, and two wrought nickel-base alloys, 
Hastelloy X and Inconel 617, were creep tested and aged un- 
stressed in simulated GT-HTGR controlled-impurity helium at 
650°, 800°, and 900°C. Specimens were removed at 3000 hr for 
detziled metallurgical evaluation, while duplicate specimens 
achieved 6000 hr test durations. A limited number of tensile and 
impact specimens were aged unstressed at 800°C for 3000 hr. 
Room-temperature tensile and instrumented impact tests were con- 
ducted on as-received and 3000-hr exposed specimens. Detailed 
metallurgical evaluations including visual examination, carbon 
analysis, scanning electron microscopy (SEM), transmission elec- 
tron microscopy (TEM), conventional metallography, SEM 
microprobe analyses, and Auger electron spectroscopy, were con- 
ducted to study helium impurity/metal interactions and thermal 
aging effects. 


591 (GA-A— 13941) HTGR fuels and core development pro- 
gram. Quarterly progress report for the period ending May 31, 
1976. (General Atomic Co., San Diego, Calif. (USA)). 30 Jun 
1976. Contract E(04-3)-167. 392p. Dep. NTIS $10.75. 

The work reported includes studies of reactions between 
core materials and coolant impurities, basic fission product trans- 
port mechanisms, core graphite development and testing, the 
development and testing of recyclable fuel systems, and physics 
and fuel management studies. Materials studies include irradiation 
capsule tests of both fuel and graphite. Experimental procedures 
and results are discussed and the data are presented in tables, 


graphs, and photographs. 


592 (JAERI-M—6141) Fundamental conceptual design of 
the experimental multi-purpose high-temperature gas-cooled reac- 
tor. Shimokawa, Junichi; Yasuno, Takehiko; Yasukawa, Shigeru; 
Mitake, Susumu; Miyamoto, Yoshiaki. (Japan Atomic Energy 
Research Inst., Tokyo). Jun 1975. 394p. (In Japanese). INIS. 

The fundamental conceptual design of the experimental 
multi-purpose very high-temperature gas-cooled reactor 
(experimental VHTR of thermal output 50 MW with reactor out- 
let-gas temperature 1,000°C) has been carried out to provide the 
operation modes of the system consisting of the reactor and the 
heat-utilization system, including characteristics and performance 
of the components and safety of the plant system. For the heat- 
utilization system of the plant, heat distribution, temperature con- 
dition, cooling system constitution, and the containment facility 
are specified. For the operation of plant, testing capability of the 
reactor and controlability of the system are taken into considera- 
tion. Detail design is made of the fuel element, reactor core, reac- 
tivity control and pressure vessel, and also the heat exchanger, 
steam reformer, steam generator, helium circulator, helium-gas tur- 
bine, and helium-gas purification, fuel handling, and engineered 
safety systems. Emphasis is placed on providing the increase of the 
reactor outlet-gas temperature. Fuel element design is directed to 
the prismatic graphite blocks of hexagonal cross-section accom- 
modating the hollow or tubular fuel pins sheathed in graphite 
sleeve. The reactor core is composed of 73 fuel columns in 7 
stages, concernin, ‘Je reference design MK-II. Orificing is made in 
the upper portion of the core; one orifice for every 7 fuel columns. 
Average core er density is 2.5 watts/cm*. Fuel temperature is 
kept below 1,300°C in rated power. The main components, i.e. 
pressure vessel, reformer, gas turbine and intermediate heat 
exchanger are designed in detail; the IHX is of a double-shell and 
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helically-wound tube coils, the reformer is of a bayonet tube type, 
and turbine Pp or unit is of an axial flow type (turbine in 
6 stages and compressor in 16 stages). 


593 (ORNL/NUREG/TM—16) HTGR_ steam generator 
—- Kerlin, T.W. (Oak Ridge National Lab., Tenn. (USA)). 
Jul 1976. Contract W-7405-eng-26. 87p. Dep. NTIS $5.00. 
Research activities at The University of Tennessee on 
cooled reactor dynamics are described. The main activity is on 
steam generator modeling, using approaches ranging from a rela- 
tively simple linear representation to a detailed nonlinear represen- 
tation. Model comparisons will involve simulations of the Fort St. 
Vrain reactor steam generator, with emphasis on the evaluation of 
accuracy vs computation costs. A smaller effort is also in p 
for modeling the reactor core, the main turbine and the blower 
turbines. Preparations are described for using test data from Fort 
St. Vrain for validating the dynamic models and identifying impor- 
tant design parameters in the plant. 


594 Advanced HTGR Fortescue, P. (General 
Atomic Co., San Diego, CA). Ann. Nucl. Energy; 2: No. 11/12, 
787-799( 1975). 

From Proceedings of the Wingspread conference on ad- 
vanced converters and near breeders; Racine, WI, USA (14 May 
1975). 

Topics discussed include gas turbine HTGR’s, process heat 
HTGR’s, waste heat cycles, and the gas-cooled fast breeder reac- 
tor. 


595 Evaluation of alternative nuclear strategies. Pardue, 
W.M. (Battelle Columbus Labs., OH). Ann. Nucl. Energy; 2: No. 
11/12, 819-834( 1975). 

From Proceedings of the Wingspread conference on ad- 
vanced converters and near breeders; Racine, WI, USA (14 May 
1975). 

An assessment by Battelle-Columbus of the technology as- 
sociated with several reactor concepts which may be considered 
""advanced’’ beyond existing LWR’s in terms of improved natural 
resource utilization is presented. The concepts chosen for evalua- 
tion and intercomparison are the HTGR, GCFR, MSBR and 
LWBR. Numerous conclusions may be reached from the study and 
some interesting trends can be observed. Of greatest significance is 
the fact that the strategies associated with alternative reactors/fuel 
cycles will not produce dramatic decreases in short-term fissile de- 
mand. A second major conclusion is that all of these advanced 
systems are consifered capable of meeting applicable environmen- 
tal requirements. A third conclusion is that there is no apparent 
technical reason for deletion of development efforts on any of 
these reactors, providing that a commercial interest, complete with 
significant commitment, is existent. 


596 Environmental conditions in HTRs and the selection and 
development of primary circuit materials. Graham, L.W.; Everett, 
M.R.; Lupton, D.; Ridealgh, F.; Sturge, D.W.; Wagner-Loeffler, M. 
(Organization for Economic Co-Operation and Development, Win- 
frith (UK). High Temperature Reactor Project). pp 319-351 of In 
Gas-cooled reactors with emphasis on advanced systems. Vol. I. 
Vienna; IAEA (1976). 

From Symposium on gas-cooled reactors with emphasis on 
advanced systems; Juelich, F.R. Germany (13 Oct 1975). 

The presence of gaseous chemical impurities in the primary 
coolant of an HTR requires that materials compatibility aspects are 
considered for HTR designs, particularly in the case of advanced 
systems such as the direct-cycle gas turbine and process heat ver- 
sions where core exit helium gas temperatures will be in the range 
800-1000°C. Materials selection is required for primary circuit 
components such as heat exchangers, liners for hot ducts, insula- 
tion, and turbine discs and blades. The environmental conditions 
are considered and the selection and application of high-tempera- 
ture alloys, carbon-fibre-based composities and ceramics are 
discussed. 


597 Fission product retention and fuel de t for ad- 
vanced HTRs. Hick, H.; Graham, L.W.; Nabielek, H.; Rowland, 
P.R. (Organization for Economic Co-Operation and Development, 
Winfrith (UK). High Temperature Reactor Project); Faircloth, 
R.L.; Brown, P.E. (UKAEA Research Group, Harwell. Atomic 
Energy Research Establishment). pp 203-218 of In Gas-cooled 
reactors with emphasis on advanced systms. Vol. I. Vienna; IAEA 
(1976). 

From Symposium on gas-cooled reactors with emphasis on 
advanced systems; Juelich, F.R. Germany (13 Oct 1975). 

Fuel performance and fission product migration in conven- 
tional (steam cycle) HTR cores is reviewed with special emphasis 
on the consequences of increasing the operating temperature as 
required for advanced HTR applications. From this a system of 
fuel particle development objectives and directions is derived. Ker- 
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nel additives for pain oxygen and fission products, alternative 
kernel compounds and alternative coating materials are the main 
—_-, directions which have been pursued already for some 
time. current state of experimental testing is illustrated by 
some results and it is shown that each of these development 
directions aims at several objectives at the same time. It is also 
shown that a better understanding of fission product migration is 
desirable, especially for Ag in SiC particle coatings, for Cs in gra- 
phitic materials under reactor conditions, and for the metal fission 
products Cs and Sr in failed particles (conversion of oxide fuel 
kernels to carbide). It is concluded that, although VHTR fuel 
requires further development and although a better knowledge of 
fuel particle performance and fission product migration at very 
high temperatures is needed, the experimental results currently 
being produced along the pursued development directions indicate 
the potential for substantial performance improvements. 


598 Fission product transport in high-temperature reactors. 
Iniotakis, N.; Muenchow, K.H. (Kernforschungsanlage Juelich 
G.m.b.H. (F.R. Germany). Inst. fuer Reaktorbauel te); Miel- 
ken, G.; Will, M. (Kernforschungsanlage Juelich G.m.b.H. (F.R. 
Germany). Projekt Hochtemperaturreaktor mit Heliumturbinen). 
pp 251-259 of In Gas-cooled reactors with emphasis on advanced 
systems. Vol. I. Vienna; IAEA (1976). 

From Symposium on gas-cooled reactors with emphasis on 
advanced systems; Juelich, F.R. Germany (13 Oct 1975). 

Fission product transport needs special attention in modern 
HTR reactors for mainly two reasons. In the first place, there is a 
tendency to go to higher helium outlet temperatures to improve 
exploitation of the potential of an HTR, especially for an HTR 
coupled directly to a helium turbine (HHT) and for a nuclear 
process heat reactor. This in turn leads to a higher fission product 
release from the core, as temperature is one of the crucial parame- 
ters for the velocity of the diffusing fission products in the fuel ele- 
ments. Therefore, fission product release together with material 
problems put a limitation on increasing core outlet temperatures 
too much. Secondly, inspection, maintenance, and repair of prima- 
ry coolant loop components involve accessibility to those com- 
ponents, for instance to the turbine group of an HHT reactor. 
Therefore, a limitation of the fission product release is given by 
the tolerable dose rates to be expected at those components by 
deposited solid fission products. On the basis of evaluated fission 
products experiments, both in- and out-of-pile, estimates are given 
for real reactor cores with large power, taking into account the dif- 
ferent fuel particle and fuel element designs currently under con- 
sideration. These estimates are backed by the available data on 
operating high-temperature reactors. The possibilities of reducing 
these figures are discussed. After having established the release 
rates of the relevant fission products, their way through the coo- 
lant circuit is considered. By means of in- and out-of-pile plate-out 
experiments, extrapolations are tried for the plate-out distribution 
in real reactor systems. Finally, those areas are shown where an 
improvement of knowledge or data is required in order to obtain a 
reliable data set for future HTR safety assessments. 


599 Fission product behaviour during of the 
second Peach Bottom core. Malinauskas, A.P.; de Nordwall, H.J.; 
Dyer, F.F.; Wichner, R.P.; Martin, W.J.; Kolb, J.O. (Oak Ridge 
National Lab., Tenn. (USA)). pp 237-248 of In Gas-cooled reac- 
tors with emphasis on advanced systems. Vol. I. Vienna; IAEA 
(1976). 

From Symposium on gas-cooled reactors with emphasis on 
advanced systems; Juelich, F.R. Germany (13 Oct 1975). 

The Peach Bottom high-temperature, gas-cooled reactor 
began operation on 1 June 1967 and continued power production 
until 9 October 1969, accumulating 452 equivalent full power days 
(EFPD) operation. After reload, power production with Core 2 
began 14 July 1970 and terminated 31 October 1974 after 897 
EFPD operation. Surveillance of fission product release and 
behaviour was intensified during Core 2 operation to permit a 
wider range of measurements to be made. In addition to monitor- 
ing the noble gas content of the fuel element purge m and the 
coolant circuit, the programme was extended to include measure- 
ments of radioactive and other condensible species (including 
dust) entering or exiting the core and steam generator, and of sur- 
face concentrations of gamma-emitting nuclides deposited on the 
primary coolant surfaces. These data, which were obtained over 
the operating period April 1971 - October 1974, are summarized 
and discussed. The data demonstrate that caesium behaviour in the 
coolant circuit during the first two-thirds of Core 2 life was 
primarily governed by caesium released during Core | operation. 
The data also indicate that whereas the steam generator surfaces 
attenuate molecular caesium concentrations in the coolant,. the 
dust-borne component is remarkably persistent. Driver fuel ele- 
ments were removed from the reactor after 385 EFPD, 701 EFPD, 
and at end-of-life. These fuel elements are at various stages of an 
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intensive post-irradiation examination. Some of the axial and radial 
concentration profiles of fission products which have been ob- 
tained are likewise presented. Although these profiles indicate 
varied fission product behaviour, the observations can in general 
be qualitatively described on the basis of the operational histories 
of the fuel elements. 


600 Status and outlook for the high-temperature gas-cooled 
reactor programme in the United States of America. Nemzek, T.A.; 
Womack, E.A.; Laughon, K.O.; DeLaney, E.G. (Energy Research 
and Development Administration, Washington, D.C. (USA)). pp 
49-72 of In Gas-cooled reactors with emphasis on advanced 
systems. Vol. I. Vienna; IAEA (1976). 

From Symposium on gas-cooled reactors with emphasis on 
advanced systems; Juelich, F.R. Germany (13 Oct 1975). 

A status report on HTGR power plants in the United States 
of America and a review of current or planned supporting develop- 
ment activities are presented. The current USERDA programmes 
for the process heat VHTR and the direct cycle systems will be 
reviewed, including incentives for development, technical develop- 
ment requirements and current and planned US development pro- 
grammes. Finally, the USERDA outlook for future gas reactor 
development in the USA will be presented along with a discussion 
of the Government/industry relationships which are likely to be 
necessary for success. 


601 High-temperature alloys for the power conversion loops 
of advanced HTRs. Schuster, H. (Kernforschungsanlage Juelich 
G.m.b.H. (F.R. Germany)); Jakobeit, W. (Brown, Boveri und Cie 
A.G., Mannheim (F.R. Germany)). pp 401-418 of In Gas-cooled 
reactors with emphasis on advanced systems. Vol. I. Vienna; IAEA 
(1976). 

From Symposium on gas-cooled reactors with emphasis on 
advanced systems; Juelich, F.R. Germany (13 Oct 1975). 

The aim of this paper is to survey the effort to define the 
high-temperature alloys for nuclear process heat plants in the 
Federal Republic of Germany (FRG) and the corresponding effort 
for the gas turbine HTR in the FRG and in Switzerland. The ser- 
vice conditions in the different components, such as the thermal 
insulation, turbine blades, steam reformer tubes and the heat 
exchangers of steam gasification and hydrogasification plants are 
first outlined. Special attention is given to the likely impurities in 
the primary coolant gas and their influence on the corrosion of 
metals. Secondly, a survey of the candidate alloys for use at high 
temperatures is given. The development of alloys specifically 
designed for HTR use is mentioned. Finally, the nature and extent 
of the work needed to select and characterize the alloys for the 
different applications are summarized. 


602 Materials for VHTR process heat applications. 
Wasielewski, G.E.; Beltran, A.M.; Fox, H.M.; Sczerzenie, F.E. 
(General Electric Co., Schenectady, N.Y. (USA). Materials and 
Processes Lab.). pp 379-398 of In Gas-cooled reactors with 
emphasis on advanced systems. Vol. I. Vienna; IAEA (1976). 

From Symposium on gas-cooled reactors with emphasis on 
advanced systems; Juelich, F.R. Germany (13 Oct 1975). 

A study was conducted to identify structural materials for 
intermediate heat exchanger (IHX) and steam reformer tube (SR) 
components of a VHTR capable of generating 650°C-1100°C 
process gas. The approach involved literature reviews, critical anal- 
ysis of codes and data sources, contacts with alloy vendors, exten- 
sive use of high-temperature materials background and certain 
material/design trade-offs. The anticipated behaviour and limita- 
tions of various materials were defined and categorized according 
to operating temperature: (a) below 650°C, (b) 650-815°C, (c) 
815-950°C and (d) above 950°C. The most severe metallurgical 
limitations were found above 815°C and are: (a) the effects of en- 
vironment, time and temperature on the creep properties and 
structural stability and (b) alloy fabricability, weldability and cost. 
Approaches towards development-improved high-temperature al- 
loys are discussed and include special oxide dispersion alloy 
systems. In addition, material/design trade-offs are presented in the 
form of a ‘’duplex-tube’’ steam reformer. A program for proof- 
testing this novel concept is described. 


603 Gas-cooled reactors with emphasis on advanced systems. 
Proceedings of a symposium jointly organized by the IAEA and the 
OECD Nuclear Energy Agency and held in Juelich, 13—17 October 
1975. Vienna; International Atomic Energy Agency (1976). vp. 
(IAEA-SM—200/58). 

From Symposium on gas-cooled reactors with emphasis on 
advanced systems; Juelich, F.R. Germany (13 Oct 1975). 

Separate papers were abstracted and indexed individually 
for ERDA Energy Research Abstracts. 


604 (ORNL-tr—4189) Monitoring of homogeneity of fuel 
compacts for high-temperature reactors. Mottet, P.; Guery, M.; 
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Cc , J. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)). 1976. Translation by M. Gerrard of paper 
—, at IAEA seminar on assurance of the quality of nuclear 


1, Oslo, 24—27 May 1976. (CONF-760528—2). 13p. Dep. 
NTIS $3.50. 

From IAEA symposium on nuclear fuel quality assurance; 
Oslo, Norway (24 May 1976). 

Apparatus using eithet gamma transmission or gamma scin- 
tillation spectrometry (with Nal(TI) detector) was developed for 
—s the homogeneity of distribution of fissile and fertile 
particles in fuel com for high-tem ture reactors. Three 
methods were acta Loughedina ye sae transmission which 
gives a total distribution curve of heavy metals (U and Th); 
gamma spectrometry with a well type scintillator, which rapidly 
gives the U and Th count rates per fraction of compact; and lon- 
gitudinal gamma spectrometry, giving axial distribution curves for 
uranium and thorium; apparatus with four scintillators and op- 
timization of the parameters for the measurement, permitting sig- 
nificantly decreasing the duration of the monitoring. These rela- 
tively simple procedures should facilitate the industrial monitoring 
of high-temperature reactor fuel. 


605 Tritium balance in h perature gas-cooled reactors. 
Roehrig, H.D.; Fischer, P.G.; Hecker, R. (Institut fuer Reaktorent- 
wicklung, Juelich, Ger.). J. Am. Ceram. Soc.; 59: No. 7/8, 316- 
320( 1976). 

In HTGRs, tritium produced by fission is, for the most part, 
retained in the coated particle fuel, but *He- and *Li-originated 
tritium takes part in a complex system of sorption, diffusion, and 
exchange reactions in the core graphite. Permeation through the 
heat-exchanger tube walls leads to secondary circuit contamina- 
tion. It was found that tritium is very soluble in graphite and that 
oe is significantly reduced by oxide layers on metal sur- 
faces. 


606 Method of fabrication of fuel elements for nuclear reac- 
tors. Devillard, J. (to Commissariat a |’'Energie Atomique). US 
“or 3,949,026. 6 Apr 1976. Priority date 25 Apr 1972, France. 
p. 

A graphite jacket for a fuel element for nuclear reactors is 
made by placing a dry mixture of graphite and a powdered ther- 
mosetting resin in a mold without application of pressure and heat- 
ing the mixture to thermoset the resin and then subjecting to a 
coking treatment. The coked jacket is then filled with a mixture of 
fissile particles and graphite and the complete assembly is closed 
and treated with a gaseous hydrocarbon at an elevated tempera- 
ture to deposit pyrolytic carbon. 8 claims, no drawings. 


607 Power generating plant with a gas-cooled nuclear reactor 
with closed gas circulation. Frutschi, H-: Sarlos, G.; Dupont, J.F.; 
Haschke, D. (to Technische Hochschule). US Patent 3,951,737. 20 
Apr 1976. Priority date 26 Mar 1973, Switzerland. 8p. 

A power generating plant is described which is equipped 
with gas-cooled nuclear reactor with closed gas circulation system 
leading through at least one compressor, the reactor, through a 
first and a second gas turbine and back to the compressor. One of 
the gas turbines is in driving connection with the compressor and 
the other of the gas turbines is in driving connection with an elec- 
tric generator for the delivery of electrical energy. There is also 
provided a recuperative heat exchanger, the primary path of which 
is located between the outlet of the second gas turbine and the 
inlet of the compressor. The reactor is arranged in the gas circula- 
tion system between the two gas turbines and the 
of the recuperative heat exchanger is arranged directly between 
the outlet of the compressor and the inlet of the first gas turbine. 


608 Pebble-bed reactor. Lohnert, G.; Mueller-Frank, U.; 
Heil, J. (to Interatom, Internationale Atomreaktrobau GmbH). US 
Patent 3,960,656. 1 Jun 1976. Priority date 29 Nov 1974, German, 
Federal Remo of (F.R. Germany). 6p. 

A pebble-bed nuclear reactor of large power rating com- 
prises a container me a funnel-shaped bottom forming a pebble 
run-out having a centrally positioned outlet. A bed of downwardly- 
flowing substantially spherical nuclear fuei pebbles is positioned in 
the container and forms a reactive nuclear core maintained by 
feeding unused to the bed’s top surface while used or 
burned-out pebbles run out and discharge through the outlet. A 
substantially conical body with its apex pointing upwardly and its 

from the of the container the 

ee ee bes eeaeal cl aete an candies tae tomate 

funnel-shaped bottom forming the runout, to the discharge outlet. 

largely constant downward velocity of the spheres 

throughout the diameter of the bed throughout a substantial por- 

tion of the down travel, so that all spheres reach about the same 

burned-out condition when they leave the core, after a single pass 
through the core area. 
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609 Method for .ng tritium contamination of seconda- 
Ee ae oe , A. (to Commis- 
ariat a l’Energie ae Ree ). US _ 3,963,564. 15 Jun 1976. 
Prionity date 24 Oct 1975, F - s 4p oak ak 

ydrogen re the order l a re is 
established 3-ye-— salt circuit of a molten po reactor so 
as to ensure that the hydrogen saturates the secondary salt and dif- 
——/ the secondary salt to the primary salt. 2 claims, | draw- 
ing re 
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REFER ALSO TO CITATION(S) 676, 741 


610 (AECL—5113) Activity transport in CANDUs. Papers 
from the CNA/AECL symposium, Pinawa, Manitoba, November 18, 
1974. Tomlinson, M. (ed.). (Atomic Energy of Canada Ltd., 
Pinawa, Manitoba. Whiteshell Nuclear Research Esiablishment). 
Sep 1975. 115p. (CONF-741190—). Dep. NTIS (US Sales Only) 
$5.50. AECL $2.50. 

From Symposium on activity transport in CANDUs; Pinawa, 
Manitoba, Canada (18 Nov 1974). 

Activity transport became a prominent concern of the 
CANDU program in 1969-1971 when radiation fields in the proto- 
type plant at Douglas Point rose to high levels. The fields have 
since been reduced and radiation levels due to activity transport in 
the Pickering units have been kept low, so that the problem is no 
longer urgent. Nevertheless, transported activity continues to be a 
major contributor to the radiation dose received by power plant 
operators, and seems likely to be a continuing problem. Minimiz- 
ing the radiation dose received by operation and maintenance per- 
sonnel is therefore an important task of designers and this will be 
reflected in the demands on the manufacturers of components. 
The Technology Committee of the Canadian Nuclear Association 
instigated the Symposium on Activity Transport in order to give 
representatives of the Canadian nuclear industry an opportunity to 
hear what activity transport is about and how it concerns them. 
Transcripts of eight talks are presented. Each has been separately 
abstracted and indexed. 


611 (AECL—5113, pp 1-16) Activity transport in nuclear 
generating stations. Mitchell, A.B. (Ontario Hydro, Toronto). Sep 
1975. 

From Symposium on activity transport in CANDUs; Pinawa, 
Manitoba, Canada (18 Nov 1974). 

In Activity transport in CANDUs. 

A discussion is presented of the operational limitations 
caused by radiation fields in the present design of CANDU-PHW 
reactors. A simple model of activity transport is described, and the 
significance of various radioisotopes identified. The impact which 
radiation fields have at the Divisional, Station Manager, and 
Operation levels is outlined in the context of typical work situa- 
tions. 

612 (AECL—5113, pp 17-30) Design to nullify activity 
movement in heat transport systems. Hemmings, R.L.; Barber, D. 
Sep 1975. 


From Symposium on activity transport in CANDUs; Pinawa, 
Manitoba, Canada (18 Nov 1974). 

In Activity transport in CANDUs. 

Methods are described by which designers can reduce the 
adverse effects of system corrosion and the resultant activation of 
the corrosion products in Heat Transport Systems. Included are 
comments on (a) choice of materials, (b) assessment of the need 
of components, (c) control of system chemistry, (d) factors con- 
sidered in — HTS purification systems, (e) control of activation 
and fission products, and (f) decontamination. 


(AECL—5113, pp 31-48) Basis of activity transport. 
Tomlinson, M. (Whitshell Nuclear Research Establishment, 
Pinawa, Manitoba). Sep 1975. 

From Symposium on activity transport in CANDUs; Pinawa, 
Manitoba, Canada (18 Nov 1974). 

In Activity transport in CANDUs. 

The origins of corrosion product activity and the pathways 
for its movement in the heat-transport systems of nuclear power 
plants are outlined. The processes involved in the transport of cor- 
rosion products and activity are summarized, in particular: the 
transport of oxide particles in suspension and their deposition on 
surfaces; changes in solubility and the transport of dissolved 
material, corrosion driven transport and activity incorporation; and 
the transformation and release of surface oxides. 
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614 (AECL—5113, pp 49-58) Research and development on 
activity transport. Montford, B. (Whitshell Nuclear Research 
Establishment, Pinawa, Manitoba). Sep 1975. 

From Symposium on activity transport in CANDUs; Pinawa, 
Manitoba, Canada (18 Nov 1974). 

In Activity transport in CANDUs. 

The objectives of research on activity transport for the 
development of models of the transport mechanisms, and ultimate- 
ly a code for predicting activity transport in present and future 
reactors, are discussed. The communications between AECL 
laboratories and Ontario Hydro’s power reactors, the experimental 
studies, and model development are briefly outlined. 


615 (AECL—5113, pp 59-72) High temperature filtration. 
Thexton, H.E. (Whitshell Nuclear Research Establishment, Pinawa, 
Manitoba). Sep 1975. 

From Symposium on activity transport in CANDUs; Pinawa, 
Manitoba, Canada (18 Nov 1974). 

In Activity transport in CANDUs. 

The Filter Task Force was set up as an inter-company com- 
mittee to study high temperature filtration for use in Canadian 
power reactors. It consisted of staff from both of the AECL 
research laboratories, the AECL design office, Ontario Hydro 
operations, and one contractor. The objective of the task force was 
to examine various high temperature filter concepts, and through 
development and test programs, to qualify at least one design for 
use in CANDU reactors. The justification for high flow, high tem- 
perature purification is discussed; three filter types are described; 
and results of performance tests reported. Electro-magnetic filters 
are recommended for use on the basis of proven performance, and 
because the theory of operation is relatively well understood. How- 
ever, some engineering is still required to optimize the design, par- 
ticularly the system for handling the effluent from the flushing cir- 
cuit. Graphite bed filters have also proved effective in tests in 
loops and in the NPD reactor, and disposal could be relatively easy 
since the beds can be slurried much like ion-exchange resin. It is 
— that a further year or so of testing of graphite beds is 
needed. 


616 (AECL—5113, pp 73-84) Decontamination of CANDU 
primary coolant system. Pettit, P.J. (Chalk River Nuclear Labs., 
Ontario). Sep 1975. 

From Symposium on activity transport in CANDUs; Pinawa, 
Manitoba, Canada (18 Nov 1974). 

In Activity transport in CANDUs. 

Decontamination of radioactive systems is necessary to 
reduce personnel radiation exposures and also to reduce exposure 
during special work. Mechanical decontamination methods are 
sometimes useful, but most contaminated surfaces are inaccessible, 
so chemical decontamination often is preferred. The A-P Citrox 
method will remove most contaminants from CANDU systems, but 
is costly and long, damages components, and produces large quan- 
tities of radioactive liquid waste. The Redox cycling process is fast 
and inexpensive, produces only solid wastes, but removes small 
quantities of deposit from Monel only. The CAN-DECON process 
removes deposits from most materials including fuel cladding and 
has many other advantages. 


617 (AECL—5113, pp 102-110) Activity transport con- 
siderations and their effect on a typical system design: the Pickering 
‘B’ moderator system. Drolet, T.S.; Papailias, W. (Ontario Hydro, 
Toronto). Sep 1975. 

From Symposium on activity transport in CANDUs; Pinawa, 
Manitoba, Canada (18 Nov 1974). 

In Activity transport in CANDUs. 

High external gamma fields and excessive chronic and acute 
maximum permissible concentrations of tritium combined with 
operating and maintenance difficulties associated with the Picker- 
ing A moderator system have resulted in the adoption of numerous 
design changes for the Pickering B moderator system. Included 
among the design changes are: a material change for the main 
moderator heat exchanger tubing to one with a lower ®Co content 
and lower corrosion product release rate; all equipment, where 
possible, has been placed behind shielding walls or in shielded 
sumps; and pumps and valves have been designed for easy main- 
tenance. 


618 (BARC/I—350) Vapour suppression pool experiments. 
Ghosh, A.K.; Mehra, V.K.; Grover, R.K.; Kakodkar, Anil. (Bhabha 
Atomic Research Centre, Bombay (India)). 1975. 16p. INIS. 

The experiments on the vapor suppression pool system for 
Narora Atomic Power Project are presented. The efficiency of the 
suppression pool in cooling the hot air passing through it and the 
pressure and temperature transients following a continuous flow of 
air -steam mixture from VI to V2 were investigated. 
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619 (INIS-mf—3095) Description of the Nuclear Training 
Centre. Wagadarikar, V.K. (Department of Atomic Energy, Bom- 
bay (India). Power Projects Engineering Div.). 1974. 39p. INIS. 

The Department of Atomic Energy, Government of India 
has developed an on-going program for constructing and operating 
heavy water moderated, natural uranium fuelled power stations of 
the CANDU-type. With the view to train personnel required for 
operation and maintenance of these stations, a Nuclear Training 
Centre has been set up at the site of the Rajasthan Atomic Power 
Station. A description of the nuclear training centre with its facili- 
ties is given. The training program for engineers, operators, 
mechanical, electrical and control maintainers etc. is given in 
detail, along with the actual syllabi for respective courses. Exam- 
ples of the typical field check list are provided. 


620 (NP—21111) Steam-generating heavy-water reactors. A 
selected bibliography, 1964—September 1974. Brammer, D. 
(comp.). (Central Electricity Generating Board, London (UK)). 
Nov 1974. 37p. Dep. NTIS (US Sales Only) $4.00. 

The bibliography contains an author index and reference 
listings arranged under the following categories: general; design 
and construction; reactor physics; reactor fuels; fuel elements and 
pressure tubes; thermodynamics and heat transfer; operating ex- 
perience; control and instrumentation; and safety. (DG) 


621 Status of the Canadian nuclear power program and 
possible future strategies. Foster, J.S. (Atomic Energy of Canada 
Ltd., Ottawa); Critoph, E. Ann. Nucl. Energy; 2: No. 11/12, 689- 
703( 1975). 

From Proceedings of the Wingspread conference on ad- 
vanced converters and near breeders; Racine, WI, USA (14 May 
1975). 

AECL has devoted considerable effort over the last few 
years to the study of advanced fuel cycles in the various CANDU 
reactor types. A detailed conceptual study of the currently favored 
vehicle for Pu recycle, CANDU-BLW (PB), a plutonium burning, 
boiling light water cooled CANDU, has indicated that it could be 
initiated with no major problems. The results indicate a savings of 
some 15-20 percent in plant capital costs over the natural uranium 
CANDU-PHW and a reduction of almost a factor of two in urani- 
um requirements. More general studies of thorium fuelled concepts 
are also encouraging. The reactor designs are almost identical to 
those for uranium CANDU reactors and so no new feasibility 
problems are introduced. Feasibility problems associated with 
specific fuels in specific CANDU types do exist, but there appear 
to be none in the areas of reactor physics, control, safety and fuel 
management. These concepts are competitive with CANDU-PHWs 
even for current economic conditions over a fairly wide range of 
reprocessing costs and/or separative work cost. Increasing uranium 
prices tend to favor the thorium fuelled reactors. The uranium 
requirements as a function of time depend on system growth rate 
but for any reasonable values the saving is at least a factor of two. 
As the growth rate slows this factor increases. The possibility exists 
for thorium cycles with uranium recycle, which are self sufficient 
at equilibrium. This means a limited natural uranium requirement 
to establish and maintain a given electrical capacity. Requirements 
as low as 1 Mg (natural uranium)/MW(e) seem possible. 


622 Performance of Canadian commercial nuclear units and 
heavy water plants. Woodhead, L.W. (Ontario Hydro, Toronto); 
Ingolfsrud, L.J. Ann. Nucl. Energy; 2: No. 11/12, 767-777(1975). 

From Proceedings of the Wingspread conference on ad- 
vanced converters and near breeders; Racine, WI, USA (14 May 
1975). 

An overview of the performance to date of Pickering 
Generating Station (Units 1-4) and of the Bruce and Port Hawkes- 
bury heavy water production plants is presented. 


623 Attainable ratings of CANDU-OC-thorium set by the 
properties of the organic liquid coolant. Lewis, W.B. (Queen's 
Univ., Kingston, Ont.). Ann. Nucl. Energy; 2: No. 11/12, 780- 
786( 1975). 

From Proceedings of the Wingspread conference on ad- 
vanced converters and near breeders; Racine, WI, USA (14 May 
1975). 

An evaluation of the performance capabilities of organic- 
cooled, heavy-water-moderated reactors is presented. Comparisons 
of several designs are presented. 
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REFER ALSO TO CITATION(S) 266, 594, 595, 676, 724, 728, 
742, 743, 748, 750, 751, 752, 757, 758, 770, 773, 774, 775, 776, 
777, 778, 779, 780, 781, 782, 783, 787, 789, 790, 793 
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624 (ANL—75-7) Design and analysis of biaxial fatigue 
. Majumdar, S. (Argonne National Lab., Ill. (USA)). May 
1976. Contract W-31-109-Eng-38. 13p. AT. 
The design and analysis of a biaxial tubular fatigue 
specimen subjected to axial loading and internal pressure are 
resented. The p specimen is shown to be adequate for 
jiaxial low-cycle fatigue and creep testing. 


625 (ANL—76-43) Use of krypton-85 for the detection of 
pinhole failures in GCFR cladding. Yaggee, F.L.; Purohit, A.; 
Poeppel, R.B. (Argonne National Lab., Ill. (USA)). May 1976. 
Contract W-31-109-Eng-38. 20p. Dep. NTIS $3.50. 

Radioactive “Kr is used as a tracer to detect pinhole 
failures in GCFR cladding. High-purity helium (99.99 percent 
pure) that contains 0.3 ppM ™Kr is used to pressurize the tubular 
test specimens, and a Geiger-Mueller counter is used to detect ™Kr 
in the helium environmental gas as it leaves the test chamber. 
Under the least favorable conditions of temperature and specimen 
pressure (760°C and 35.6 atm), it is estimated that the smallest 
pinhole failure that could be detected within 60 s would have an 
orifice diameter of 0.0102 cm (approximately 102 um). Using lead 
shielding around the Geiger-Mueller counter to reduce background 
radiation, the electronics associated with the “Kr detector will ter- 
minate a biaxial creep test at “Kr activity levels above 20 
counts/min. 


626 (ANL—76-63) Finite-element analysis of a thick-wall 

tube containing a crater-like surface flaw. Majumdar, S. (Argonne 

or Lab., Ill. (USA)). Jun 1976. Contract W-31-109-Eng-38. 
p. AT. 

A three-dimensional finite-element elastic analysis is carried 
out for a thick-wall tube (as used in typical LMFBR steam genera- 
tors) that contains a surface flaw in the form of a paraboloid of 
revolution. Effects of the depth and aspect ratio of the flaw on the 
— distribution and stress concentration in the tube are ex- 
plored. 


627 (BNL-NUREG—21642) Reliability of CRBR primary 
piping: critique of th overlap method for cold-leg inlet 
downcomer. Bari, R.A.; Buslik, A.J.; Papazoglou, I.A. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Apr 1976. Contract E(30-1)- 
16. 25p. Dep. NTIS $4.00. 

A critique is presented of the strength-stress overlap method 
for the reliability of the CRBR primary heat transport system pip- 
ing. The report addresses, in particular, the reliability assessment 
of WARD-D-0127 (Piping Integrity Status Report), which is part 
of the CRBR PSAR docket. It was found that the reliability assess- 
ment is extremely sensitive to the assumed shape for the probabili- 
ty density function for the strength (regarded as a random varia- 
ble) of the cold-leg inlet downcomer section of the primary piping. 
Based on the rigorous Chebyschev inequality, it is shown that the 
piping failure probability is less than 10-*. On the other hand, it is 
shown that the failure probability can be much larger than approx- 
imately 10-"*, the typical value put forth in WARD-D-0127. 


628 (BNWL—2041) LMFBR fuel pin transient 
performance capabilities: an analysis of FCTT data. Wald, J.W.; 
Levy, LS. (Battelle Pacific Northwest Labs., Richland, Wash. 
orig Mar 1976. Contract E(45-1)-1830. 22p. Dep. NTIS 


Fuel Cladding Transient Tester (FCTT) data from experi- 
ments being performed at Hanford Engineering Development 
Laboratories have been evaluated to establish a basis for assessing 
the margin of safety provided by the fuel pin transient per- 
formance design criteria for Transient Overpower events (TOP). 
The FCTT data analyses indicate that: most failures occur below 
the cladding temperature limits for upset (1450°F) and emergency 
(1600°F) events, residual strength values less than those used in 
the CDF analysis (0.736 to 0.864 of unirradiated values) were ob- 
served (for fluences less than one-third of goal exposures), and 
failures with incremental strain values below the design limit (0.1 
percent) were observed and the scatter in these strain data is large. 


629 (CONF-760215—4) Present day design challenges ex- 
emplified by the Clinch River Breeder Reactor Plant. Dickson, 
P.W. Jr.; Anderson, C.A. Jr. (Westinghouse Electric Corp., Madis- 
on, Pa. (USA). Advanced Reactors Div.). 1976. Contract AT(11- 
1)-2395. 33p. Dep. NTIS $4.00. 

From 16. annual ASME symposium on energy alternatives, 
ova. New Mexico, United States of America (USA) (26 
Feb 1976). 


The present day design challenges faced by the Clinch River 
Breeder Reactor Plant engineer result from two causes. The first 
cause is aspiration to achieve a design that will operate at condi- 
tions which are desirable for future LMFBRs in order for them to 
achieve low power costs and good breeding. The second cause is 
the licensing impact. Although licensing the CRBRP won't 
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eliminate future licensing effort, many licensing questions will have 
been resolved and precedents set for the future LMFBR industry. 


630 (CONF-760303—5) Structural analysis for elevated 
temperature design of the LMFBR. Griffin, D.S. (Westinghouse 
Electric Corp., Madison, Pa. (USA). Advanced Reactors Div.). 
Feb 1976. Contract E(11-1)-3045. 34p. Dep. NTIS $4.00. 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, Pennsylvania, United 
States of America (USA) (13 Mar 1976). 

In the structural design of LMFBR components for elevated 
temperature service it is nec to take account of the time-de- 
pendent, creep behavior of materials. The accommodation of 
creep to assure design reliability has required (1) development of 
new design limits and criteria, (2) development of more detailed 
representations of material behavior, and (3) application of the 
most advanced analysis techniques. These developments are sum- 
marized and examples are given to illustrate the current state of 
technology in elevated temperature design. 


631 (CONF-760503—14) Characterization of particulate 
material extracted from a large sodium loop. Padden, T.R.; 
Meacham, S.A.; Brandt, H.W. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). 1976. Contract 
E(11-1)-3045. lip. Dep. NTIS $3.50. 

From International conference on liquified metal technology 
in energy production; Champion, Pennsylvania, United States of 
America (USA) (3 May 1976). 

The particulate material entrained in the sodium of the 
Westinghouse ARD’s General Purpose Sodium Loop No. 2 (GPL- 
2) was evaluated as part of the Fast Flux Test Facility (FFTF) 
Pump Bearing Test. The test plan specified a weight fraction con- 
centration of solid particulates in the sodium to be less than 1 part 
per million (ppM) and an upper size limit on the particle unit of 
50 wm (2 mils). The particulate matter was evaluated because of 
the potential enhancement of wear on the pump bearing surface 
and because of the possibility of entrapment of the particles in the 
small clearance areas of the hydrostatic bearing. The paper 
presented discusses the results of the evaluation and concludes that 
a low concentration of particulate material can be maintained. 
However, due to the friability of the material, the effective particle 
size should be defined in terms of the application in setting loop 
specifications, in order to make those specifications easiet. 


632 (CONF-7605 15—4) Irradiation creep, stress relaxation 
and a mechanical equation of state. Foster, J.P. (Westinghouse 
Electric Corp., Madison, Pa. (USA). Advanced Reactors Div.). 
1976. Contract E(11-1)-3045. 32p. Dep. NTIS $4.00. 

From 8. symposium of the American Society for Testing 
and Materials on the effect of radiation on structural materials; St. 
Louis, Missouri, United States of America (USA) (4 May 1976). 

Irradiation creep and stress relaxation data are available 
from the United Kingdom for 20 percent CW M316, 20 percent 
CW FV 548 and FHT PE16 using pure torsion in the absence of 
swelling at 300°C. Irradiation creep models were used to calculate 
the relaxation and permanent deflection of the stress relaxation 
tests. Two relationships between irradiation creep and stress relax- 
ation were assessed by comparing the measured and calculated 
stress relaxation and permanent deflection. The results show that 
for M316 and FV548, the stress relaxation and deflection may be 
calculated using irradiation creep models when the stress rate term 
arising from the irradiation creep model is set equal to zero. In the 
case of PE16, the inability to calculate the stress relaxation and 
permanent deflection from the irradiation creep data was at- 
tributed to differences in creep behavior arising from lot-to-lot 
variations in alloying elements and impurity content. A modifica- 
tion of the FV548 and PEI6 irradiation creep coefficients was 
necessary in order to calculate the stress relaxation and deflection. 
The modifications in FV548 and PE16 irradiation creep properties 
reduces the large variation in the transient or incubation parameter 
predicted by irradiation creep tests for M316, FV548 and PE16. 


633 (CONF-760622—40) Probabilistic assessment of prima- 
ry piping integrity. Zemanick, P.P.; Witt, F.J.; Sacramo, R.F. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced 
Reactors Div.). Jan 1976. Contract AT(11-1)-2395. 6p. Dep. NTIS 
$3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The structural reliability assessment of the Clinch River 
Breeder Reactor primary cold leg piping is discussed. 


634 (CONF-760816—8) Empirical method to calculate 
Clinch River Breeder Reactor (CRBR) inlet plenum transient tem- 
peratures. Howarth, W.L. (Westinghouse Electric Corp., Madison, 
Pa. (USA). Advanced Reactors Div.). 1976. Contract AT(11-1)- 
2395. 17p. Dep. NTIS $3.50. 
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From National heat transfer conference; St. Louis, Missouri, 
United States of America (USA) (8 Aug 1976) 

Sodium flow enters the CRBR inlet plenum via three loops 
or inlets. An empirical equation was developed to calculate 
transient temperatures in the CRBR inlet plenum from known loop 
flows and temperatures. The constants in the empirical equation 
were derived from 1/4 scale Inlet Plenum Model tests using water 
as the test fluid. The sodium temperature distribution was simu- 
lated by an electrolyte. Step electrolyte transients at 100 percent 
model flow were used to calculate the equation constants. Step 
electrolyte runs at 50 percent and 10 oe flow confirmed that 
the constants were independent of Also, a transient was 
tested which varied simultaneously flow rate and electrolyte. 
Agreement of the test results with the empirical equation results 
was good which verifies the empirical equation. 


635 (CONF-760819—7) Multiaxial creep behavior of Type 
304SS tubular specimens. Wu, P.C.S.; Daniels, C.; Thomas, K.C. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced 
— Div.). 1976. Contract E(11-1)-3045. 6p. Dep. NTIS 

From 2. international conference on the mechanical 
behavior of materials, Federation of Materials Societies; Boston, 
Massachusetts, United States of America (USA) (16 Aug 1976). 

Creep measurements were made on Type 304 SS tubular 
specimens at 1100°F. Various constant load multiaxial stress and 
strain states were introduced by a combination of pressurization 
and axial loading. The measurements were processed to determine 
the average values for temperature, pressure, and effective stress 
and for axial, radial, circumferential, and effective strains. Based 
upon these data, a creep model was evaluated, and parameters 
were derived for the multiaxial constant load creep tests (10 to 20 
ksi) at 1100°F as a function of stress. Microstructural characteriza- 
tion, including hardness measurements, grain size distribution, and 
cracking characteristics of the post-test specimens was made and 
correlated with the effective stress. 


636 (CONF-760905—11) Estimates of the burst reliability 
of thin-walled cylinders designed to meet the ASME Code allowa- 
bles. Stancampiano, P.A.; Zemanick, P.P. (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). 1976. Con- 
tract AT(11-1)-2395. 32p. Dep. NTIS $4.00. 

From International joint pressure vessels and piping and 
petroleum mechanical engineering conference; Mexico City, Mex- 
ico (19 Sep 1976). 

Pressure containment components in nuclear power plants 
are designed by the conventional deterministic safety factor ap- 
proach to meet the requirements of the ASME Pressure Vessel 
Code, Section III. The inevitable variabilities and uncertainties as- 
sociated with the design, manufacture, installation, and service 
processes suggest a probabilistic design approach may also be per- 
tinent. Accordingly, the burst reliabilities of two thin-walled 304 
SS cylindrical vessels such as might be employed in liquid metal 
plants are estimated. A large vessel fabricated from rolled plate 
per ASME SA-240 and a smaller pipe sized vessel also fabricated 
from rolled plate per ASME SA-358 are considered. The vessels 
are sized to just meet the allowable ASME Code primary mem- 
brance stresses at 800°F (427°C). The bursting probability that the 
operating pressure is greater than the burst strength of the cylin- 
ders is calculated using stress-strength interference theory by direct 
Monte Carlo simulation on a high speed digital computer. A sen- 
sitivity study is employed to identify those design parameters which 
have the greatest effect on the reliability. The effects of preservice 
quality assurance defect inspections on the reliability are also eval- 
uated parametrically. 


637 (COO—2245-27-TR) Fabricated details for wire 
wrapped fuel assembly components. Bosy, B.J. (Massachusetts Inst. 
of Tech., Cambridge (USA)). Nov 1976. Contract AT(11-1)-2245. 
60p. Dep. NTIS $4.50. 

Extensive hydraulic testing of simulated LMFBR blanket 
and fuel assemblies is being carried out. The fabrication of these 
test assemblies has involved development of manufacturing 
ge ures involving the wire —— pins and the flow housing. 

procedures are described in detai! 


638 (COO—2250-17) Uranium self-shielding in fast reactor 
blankets. Kadiroglu, O.K.; Driscoll, M.J. (Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Nuclear Engineering). Mar 
on Contract E(11-1)-2250. 211p. (MITNE—178). Dep. NTIS 


The effects of heterogeneity on resonance self-shielding are 
examined with particular emphasis on the blanket region of the 
fast breeder reactor and on its dominant reaction—capture in ™*U. 
The results, however, apply equally well to scattering resonances, 
to other isotopes (fertile, fissile and structural species) and to 
other environments, so long as the underlying assumptions of nar- 
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row resonance theory appl Ply. The heterogeneous resonance integral 
is first cast into a modi homogeneous form involving the ratio 
of coolant-to-fuel fluxes. A generalized correlation (useful in its 
own right in many other applications) is devel for this ~~ 
using both integral transport and collision probability theo 

infer the form of correlation, and then relying upon Monte 
calculations to establish absolute values of the correlation conte 
cients. It is shown that a simple linear prescription can be 
developed for the flux ratio as a function of only fuel optical 
thickness and the fraction of the slowing-down source generated 
by the coolant. This in turn permitted derivation of a new 
equivalence theorem relating the heterogeneous self-shielding fac- 
tor to the homogeneous self-shielding factor at a modified value of 
the background scattering cross section per absorber nucleus. A 
simple version of this relation is developed and used to show that 
heterogeneity has a negligible effect on the calculated blanket 
breeding ratio in fast reactors. 


639 (COO—3027-18) High temperature properties of 
nuclear reactor coolants and thermodynamic power cycle working 
fluids. Technical report, October 1, 1974—September 30, 
1975. Bonilla, C.F. (Columbia Univ., New York (USA). Liquid 
Metals Research Lab.). Aug 1975. Contract E(11-1)-3027. 20p. 
Dep. NTIS $3.50. 

Vapor pressure measurements on sodium by the pressure 
tube method are reported up to 3,267 Ibs/sq. in. absolute and 4340 
deg Rankine. A picnometer-type apparatus for measuring the 
isothermal compressibility of liquid sodium has been completed. It 
was tested with water, giving reasonably good checks of steam 
table values. This apparatus is expected to be able to also provide 
P-V-T data on sodium up to some 3000°F, and on cesium to the 
critical region. The program on properties of mercury vapor to 
high pressures was completed with thermal conductivity measure- 
ments to 3000 Ibs/sq.in. abs. and 80°C of superheat. Preliminary 
analysis yields data which agree within 7 percent, or 20°C, with 
previous results up to atmospheric pressure. A NaK and sodium 
loop with capacities of approximately 5 gallons per minute, 40 
Ibs/sq.in. pressure drop and over 1200°F has been reconditioned 
and installed to be available for LMFBR and similar tests and pro- 
grams. 


640 (CRBRP-PMC—76-05) Clinch River Breeder Reactor 
Plant. Technical review, Summer 1976. Hill, E.H.; Denny, J. (eds.). 
(Clinch River Breeder Reactor Plant Project Office, Oak Ridge, 
Tenn. (USA)). 1976. 47p. AT. 

ncluded are sections dealing with evaluation and testing for 
cyclic thermal strain and accelerated corrosion damage due to 
operation with critical heat flux in sodium-heated heat exchangers; 
thermal/hydraulic design considerations for intermediate heat 
exchangers; thermal/hydraulic design of LMFBR steam generators; 
LMFBR steam generator performance changes at low power 
operation; and the influence of secondary failures on LMFBR 
steam generator system design. (DG) 


641 (ERDA—76-107) Advanced nuclear reactors: an in- 
troduction. (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Reactor Development and 
Demonstration). May 1976. 26p. Dep. NTIS $4.00. 

The purpose of the booklet presented is to provide a basic 
understanding of the advanced nuclear reactors under the respon- 
sibility of the Division of Reactor Development and Demonstration 
within the Energy Research and Development Administration. In- 
cluded are highlights of the Liquid Metal Fast Breeder Reactor 
(LMFBR), a priority nuclear energy option. 


(FRA-TM—41) User’s manual for the reactor 
-_ REBUS. Olson, A.P.; Regis, J.P.; Meneley, D.A.; Hoover, 
L.J. (Argonne National Lab., Ill. (USA)). 28 Sep 1972. "Contract 
W-31- “109-Eng-38. 189p. Dep. NTIS $7.50. 

A user's manual for the Saale System (REactor BUrnup 
System) is presented. Its po pcd is to provide sufficient 
information about the REBUS ph ity to the user to ensure its 
efficient utilization. The current REBUS System either solves for 
the infinite time (equilibrium) operating conditions of a recycle 
system under fixed conditions, or solves for operating conditions 
during a single time step (non-equilibrium). The capability of stu- 
dying various in-reactor fuel management and ex-reactor fuel 
management schemes has been included. REBUS has been 
operated with one- and two-dimensional diffusion theory 
neutronics solutions up to the present time. The model was specifi- 
cally designed for extension to other neutronics models such as 
three-dimensional diffusion or transport theory and direct or 
synthesis solutions. 


643 (GEAP— 14077) Analysis of the ZPPR-4 critical - 
ments: phases 1 and 2. Hitchcock, J.T.; Hartman, A.K. (General 
Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor 
Dept.). Feb 1976. Contract E(04-3 )-893. 218p. AT. 
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The primary purpose of Assembly 4 of ZPPR was to provide 
a benchmark study of LMFBR blanket characteristics and the in- 
teraction effects of control and blanket fissile buildup. The data 
was used to resolve nuclear performance uncertainties for the 
design of radial blankets. The ZPPR-4 program was separated into 
four experimental phases, each with several critical configurations. 
The main references included simulations of initial and equilibrium 
cores at both beginning and end of cycle. This report presents the 
analyses of the initial core experiments, designated as Phases 1 and 
2. These initial core studies provide information on the accuracy 
of analytical techniques used to predict pores power distribu- 
tions, fertile capture distributions, and control rod and material 
worths. The analytical emphasis was on the evaluation and calibra- 
tion of standard design techniques. An attempt was made to lower 
and quantify the nuclear design uncertainties. The primary calcula- 
tional tool was few group (nine), two-dimensional diffusion theory. 
The cross section data base was ENDF/B Version III. 


644 (GEAP— 14093) Sodium-fuel reaction studies: fuel pel- 
let swelling behavior and alkali metal-oxide fuel reaction ther- 
modynamics. Adamson, M.G. (General Electric Co., Sunnyvale, 
Calif. (USA). Fast Breeder Reactor Dept.). Mar 1976. Contract 
E(04-3)-893. 58p. AT. 

Fuel pellet and (simulated) defected fuel rod reaction 
swelling experiments involving oxide fuel and several liquid alkali 
metals are described and the results interpreted in terms of 
breached fuel rod behavior in LMFBR. The majority of these out- 
of-pile isothermal experiments were performed with liquid sodium. 
Latest measurements of oxygen concentration thresholds for coo- 
lant-fuel reactions using a theoretical EMF cell are reported and 
compared with previous measurements and thermodynamically- 
predicted results. Resultant advances in the understanding of the 
coolant-fuel reaction mechanism, kinetics and thermodynamics, 
are used to make qualitative predictions about the (swelling) 
behavior of breached mixed-oxide fuel rods either during extended 
irradiation in the reactor core or during storage in one of the sodi- 
um-tilled holding tanks. 


645 (HEDL-TME—76-30) Effects of Al—Ca, and Si fuel 
impurities on compatibility. Wilson, C.N. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). Apr 
1976. Contract AT(45-1)-2170. 27p. AT. 

A series of laboratory capsule annealing experiments was 
conducted in order to determine effects of Al, Ca and Si fuel im- 
purities on LMFBR fuel-cladding compatibility. Silica and alumina 
phases have been observed as impurities in mixed-oxide fuels. In 
addition, fuel pellet grinding procedures are a potential source of 
SiC impurities. No evidence was found to indicate significant ag- 
gravation of cladding attack by silica or calcium aluminate fuel im- 
purities at normal LMFBR cladding temperatures (600°C) and ox- 
ygen potentials. Localized intensification of cladding attack was 
observed at 800°C when SiC particles were present at the fuel- 
cladding interface. 


646 (HEDL-TME—76-49) HEDPIN: a computer program 

to estimate pinwise power density. Cappiello, M.W. (Hanford En- 

ineering Deve t Lab., Richland, Wash. —_— May 1976. 
ewtenet AT(45-1)-2170. 63p. Dep. NTIS $4.5: 

A description is given of the digital Sennen program, 
HEDPIN. This program, modeled after a previously developed pro- 
gram, POWPIN, provides a means of estimating the pinwise power 
density distribution in fast reactor triangular pitched pin bundles. 
The capability also exists for computing any reaction rate of in- 
terest at the respective pin positions within an assembly. HEDPIN 
was developed in support of FTR fuel and test management as well 
as fast reactor core design and core characterization planning and 
analysis. The results of a test devised to check out HEDPIN’s com- 

putational method are given, and the realm of application is 
discussed. Nearly all programming is in FORTRAN IV. Variable 
dimensioning is employed to make efficient use of core memory 
and maintain short ~~~ | time for small problems. Input instruc- 
tions, sample problem, a program listing are also given. 


647 (JAPFNR—224) Examination of the cold trap contents 
for the endurance test facility. Kamei, M.; Sugisaki, T.; Fukada, T. 
E Research Inst., Tokyo). 1975. 120p. (In 

(US Sales Only) $5. 50. 
Chemical analysis and metall examination were per- 
formed on sodium and wire material in the cold trap for the en- 


trap is cylindrical vessel packed with stainless steel wire mesh, hav- 
150 | and is of an air cooled type. The cold trap 
about 8,000 hours operation. Results are 
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648 (LA—6353-PR) Advanced fast reactor 
First annual report, FY 1975, July 1, 1974— June ' HN, 1978 tak 
R.D. (comp.). (Los Alamos "Scientific Lab., N.Mex. (OSA). ian 
1976. Contract W-7405-ENG-36. 84p. Dep. NTIS $5.00 

Research progress is reported on fabrication of advanced 
LMFBR fuels, irradiation testing of high performance fuels, and 
— of thermodynamic properties of advanced fuels. 
( ) 


649 (ORNL—5179) Analysis of TSF with Al- 
LMFBR lower axial shield mockup. Childs, R.L.; Baker, V.C.; 
a F.R.; Abbott, L.S. (Oak Ridge National Lab., Tenn. 
( = Jul 1976. Contract W-7405-eng-26. 46p. AT. 

— of an experiment performed at the ORNL 
Tower "Shield Facility with a mockup of a blanket-shield as- 
sembly desi: by Atomics International for the lower axial re- 
gion of the Liquid Metal Fast Breeder Reactor demonstration plant 
is described. The neutron source for the experiment was a colli- 
mated beam from the TSF reactor modified to simulate the energy 
spectrum of a fast reactor. The mockup contained a UO, blanket 
region and a sodium-flow transition region, both of which were 
penetrated by a cylindrical plug simulating various conditions in a 
central control-rod channel, plus upper and lower grid plates 
separated by a sodium plenum region. Measurements of the 
neutron energy flux were made with various detectors beyond the 
blanket and transition regions and at locations within the full con- 
figuration. The analysis was performed with the DOT-III discrete 
ordinates transport code in two-dimensional cylindrical geometry. 
Calculated detector responses were in good agreement with the 
measured responses in the energy region from 10 keV to 1.4 MeV 
and were in reasonable agreement at higher energies (within 30 
percent). At lower energies, however, the calculated responses 
were lower than the measured responses by factors of two to five, 
and the reason for the disparity has not yet been determined. Ap- 
plying stainless steel damage factors to the calculated fluxes 
beyond two of the configurations indicated that neutron streaming 
through a central sodium-filled control-rod channel in the lower 
UO, blanket region of a reactor could considerably increase the 
radiation damage along the axis of a stainless steel grid plate. 


650 (ORNL/TM—5420) Analyses of TSF experiments on 
radiation heating in iron and stainless steel CRBR radial shield 
mockups using a 15-1/4-in.-diameter collimated beam source. 
Maerker, R.E.; Burns, T.J. (Oak Ridge National Lab., Tenn. 
(USA)). Jul 1976. Contract W-7405-eng-26. 58p. AT. 
Results are described of discrete ordinates calculations using 
a standard design cross section set that were made of the neutron 
and gamma-ray fluxes throughout several of the iron and stainless 
steel configurations in the CRBR radial shield mockup radiation 
heating experiments performed at the Tower Shielding Facility in 
1974. Comparisons of the calculated heating rates with the ORNL- 
CaF, TLD measured values show agreement to within +-10 per- 
cent throughout the iron configuration and +-25 percent 
throughout the stainless steel configuration. Comparisons of the 
Bonner ball counting rates and gamma-ray spectra behind each 
configuration also show similar agreement. A sensitivity analysis of 
the iron configuration indicated that the gamma-ray heating was 
most sensitive to neutron transport through the spectral modifier 
and blanket that immediately precede the iron, and that the 
ma-ray heating for each detector was extremely localized, aris- 
ing from gamma-rays produced within about 5 cm of the detector. 


651 (WARD-SG—3045-2) Alternate steam generator 

program. Phase II report, January 1, 
1975—June 30, 1975. Adkins, C.R. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). Apr 1976. Con- 
tract E(11-1)-3045. 374p. AT. 

Conceptual reference designs have been prepared for both 
the fluidized bed and solid-conductor steam generators. The 
fluidized bed reference design is a stacked tube bundle arrange- 
ment (i.e., one bundle of water/steam tubes in a horizontal ar- 
rangement with two sodium tube bundles, one located above and 
one located below the water tube bundle). The solid-conductor 
reference design is an interdigitated bayonet tube arrangement 
with solid metal conductors thermally bonded by lead-bismuth 
alloy in the gaps between tubes and conductors. Development pro- 
grams, including leak behavior, impingement, erosion, attrition, 
and heat transfer tests, are in progress for the fluidized bed system. 

for materials compatibility, fabrication feasibility, and in- 

sulated tubing development are in am ory for the solid-conductor 

system. Preliminary cost estimates for both systems indicate signifi- 
cant cost savings compared to a secondary loop system. 

(ANL-Trans—1065) Phenix Power Plant. Problems 


652 

ne Coe See See Translated by J. Banfield 
from Energ. Nucl. (Paris); 13: No. 3, 176-182(May 1971). 27p. 
Dep. NTIS $4.00. 
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The description of the reactor vessel in the Phenix power 
plant is reviewed in general. This article limits itself to the enu- 
meration, the study, and the resolution of technical as well as 
technological problems encountered in the cause of realization of 
the project. 


653 Status of the LMFBR development. Taylor, J.J. 
(Westinghouse Advanced Nuclear Systems Divisions, Pittsburgh). 
Ann. Nucl. Energy; 2: No. 11/12, 705-724(1975). 

From Proceedings of the Wingspread conference on ad- 
ps ng converters and near breeders; Racine, WI, USA (14 May 
1975). 
The development of any new power generation system 
which can make a major contribution to our energy needs is a 
multi-faceted task involving the utilization of major human and 
material resources. The LMFBR development, which has the 
potential for supplying abundant energy for generations, is there- 
fore a large, multi-faceted program. This summary will cover (1) 
the need for the liquid metal fast breeder reactor, (2) an overall 
perspective of its development throughout the world, (3) a brief 
look at the in-depth technological development program in the 
United States, (4) a description and status of the two major pro- 
jects now under way in the program, the Fast Flux Test Facility 
and the Clinch River Breeder Reactor Plant, and (5) a review of 
the plans for continued development to achieve a reliable, safe and 
economic power generation system for practical commercial use 
on the utility networks of the country. 


654 Considerations of importance to decisions on an al- 
ternate nuclear program. Dietrich, J.R. (Combustion Engineering, 
Inc., Windsor, CT). Ann. Nucl. Energy; 2: No. 11/12, 725- 
736(1975). 

From Proceedings of the Wingspread conference on ad- 
vanced converters and near breeders; Racine, WI, USA (14 May 
1975). 

The nuclear power program of the United States is based on 
the concept that nuclear plants of the thermal converter type, 
primarily those cooled and moderated by light water, will fill the 
generating needs in the early years, and that the fast breeder will 
be developed on a sufficiently rapid schedule to take over the 
major portion of the electrical load before our reserves of 
moderate-cost uranium are used up. The thermal converter reac- 
tors play an important, if not altogether essential, role as producers 
of plutonium for the initial inventory of the breeders. A first essen- 
tial step in a critical examination of alternatives is to distinguish 
between the two possible motives for an alternate development. 
One possibility is to seek a reactor type that will provide an in- 
terim solution to the nuclear fuel supply problem, as insurance 
against the possibility that the fast breeder development will take 
much longer than anticipated. The other possible objective is to 
find a permanent alternative to the fast breeder, something that 
would provide a backup position against the possiblity that there 
may be a fatal flaw in the concept of the fast breeder. With such 
an objective, it would be unreasonable to rule out systems which 
might require very considerable development. On the positive side 
it should be subject to very little uncertainty as to feasibility, and 
especially, it should be free of any particular uncertainties that 
may be common to the fast breeder. With respect to performance, 
it must be able to extract a very large amount of energy, at 
reasonable cost, from the expected resources of nuclear fuel. The 
two objectives are discussed separately. 


655 Molten-salt converter reactors. Perry, A.M. (Oak Ridge 
Associated Universities, TN). Ann. Nucl. Energy; 2: No. 11/12, 
809-8 18( 1975). 

From Proceedings of the Wingspread conference on ad- 
vanced converters and near breeders; Racine, WI, USA (14 May 
1975). 

Molten-salt reactors appear to have substantial promise as 
advanced converters. Conversion ratios of 0.85-0.9 should be at- 
tainable with favorable fuel cycle costs, with **U valued at $12/g. 
An increase in **U value by a factor of two or three ($10-$30/Ib. 
U;O0,, $75/SWU) would be expected to increase the optimum con- 
version ratio, but this has not been analyzed in detail. The 
processing necessary to recover uranium from the fuel salt has 
been partially demonstrated in the MSRE. The equipment for 
doing this would be located at the reactor, and there would be no 
reliance on an established recycle industry. Processing costs are 
expected to be quite low, and fuel cycle optimization depends 
primarily on inventory and burnup or replacement costs for the 
fuel and for the carrier salt. Significant development problems 
remain to be resolved for molten-salt reactors, notably the control 
of tritium and the elimination of intergranular cracking of Hastel- 
loy-N in contact with tellurium. However, these problems appear 
to be amenable to solution. 
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656 (EURFNR—1281) UO,—PuO, fuel pin capsule-irradia- 
tions of the test series FR 2-Sa. Evaluation of post-irradiation ex- 
amination results. Dienst, W.; Goetzmann, O.; Schulz, B.; Biel, J.; 
Gausmann, G. (Kernforschun mtrum Karlsruhe mgs 
F.R.). Inst. fuer Material- und Festkoe oo el Jun 197 
Translation of KFK—2134. 39p. Dep. N 

Work performed under United States—Euratom Fast Reac- 
tor Exchange Program. 

In the capsule-irradiation test series described, UO,-PuO, 
fuel pins were irradiated in a thermal neutron flux. The test series 
was to compare the influence of the fuel density for fuel column 
sections of different sintered density. Void volume redistribution in 
the fuel pins was examined in micrographs of cross-sections by 
measuring crack widths, centra! void diameters, and fuel porosity. 
The width of the radial cracks at the outer fuel rim was taken as a 
basis for measuring the irradiation-induced densification of the 
UO,-PuO, fuel. The result, obtained in consideration of crack 
widening by sample preparation, was that the final fuel density 
after irradiation-induced densification amounted to 92-94 percent 
TD and had already been reached after 0.6 at percent burnup. 


657 (EURFNR— 1284) Friction and wear of ball bearings in 
liquid sodium. 1st part: comparative tests for material selection. 
Kleefeldt, K.; Gering, G. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Reaktorentwicklung). Jul 1975. Trans- 
lation of KFK—2157. 98p. Dep. NTIS $5.00. 

Work performed under United States—Euratom Fast Reac- 
tor Exchange Program. 

Sodium experiments with ball bearings, fabricated out of 
five different materials, i.e., tool steel (s-6-5-2), stainless high 
speed steel (BG 42), stellite, ferro-titanit (WF 13,5) and tungsten 
carbide/cobalt cermet (GT 10/20) are described. The following 
results with respect to friction behavior, weight loss, macroscopic 
and microscopic changes of the races were obtained: The friction 
torque is very similar for all five materials up to a number of 
revolutions of almost 0.1 . 10°. During this period it runs up to 8- 
18 kpcm for two bearings in duplex arrangement with irregular 
fluctuations. Above 0.1 . 10° rev. friction increases significantly, 
indicating enhanced wear, except for the tungsten carbide. The 
average weight loss for one bearing amounts 100 to 670 mg for the 
steel and stellite alloys, 19 mg for ferro titanit and 2 mg for tung- 
sten carbide after 0.2 . 10* rev. The scattering of the results for the 
same material covers more than one order of magnitude. The ring 
races and balls of the steel and stellite bearings show excessive 
wear and roughness. Cnly the tungsten carbide bearings appear to 
be polished. The approximate values for bearing life are (in 10° 
revolutions): for steel and stellite 0.1, for ferro-titanit 0.2, and for 
tungsten carbide much greater than 0.2. The tests with ball 
bearings out of tool steel (s-6-5-2), stainless high speed steel and 
stellite prove the results obtained by other authors with similar 
materials. The wear resistance of the tungsten carbide bearings ex- 
ceeds that of all the other bearings tested by a wide margin. 


658 Nuclear reactor coolant and cover gas system. George, 
J.A.; Redding, A.H.; Tower, S.N. (to Westinghouse Electric 
Corp.). US Patent 3,951,738. 20 Apr 1976. Filed date 10 May 
1974. 10p. 

A core cooling system is disclosed for a nuclear reactor of 
the type utilizing a liquid coolant with a cover gas above free sur- 
faces of the coolant. The disclosed system provides for a large in- 
ventory of reactor coolant and a balanced low pressure cover gas 
arrangement. A flow restricting device disposed within a reactor 
vessel achieves a pressure of the cover gas in the reactor vessel 
lower than the pressure of the reactor coolant in the vessel. The 
low gas pressure is maintained over all free surfaces of the coolant 
in the cooling system including a coolant reservoir tank. Reactor 
coolant stored in the reservoir tank allows for the large reactor 
coolant inventory provided by the invention. 


659 Vented nuclear fuel element. Oguma, M.; Hirose, Y. (to 
Hitachi, Ltd.). US Patent 3,954,559. 4 May 1976. Priority date 21 
Oct 1971, Japan. 8p. 

A description is given of a vented nuclear fuel element hav- 
ing a plenum for accumulation of fission product gases and plug 
means for delaying the release of the fission product gases from 
the plenum, the plug means comprising a first porous body wetta- 
ble with a liquid metal and a second porous body non-wettable 
with the liquid metal, the first porous body being impregnated with 
the liquid metal and in contact with the liquid metal. 


660 Method for localizing fuel can failures in nuclear reac- 
tors. Boyer, P.; Pellissier, H.; Wacongne, M. (to Commissariat a 
l’Energie Atomique). US Patent 3,957,576. 18 May 1976. Priority 
date 28 Jun 1972, France. 4p. 

Tracer gases are contained in a capsule which is closed-off 
by a fusible seal and placed within the interior of each fuel pin 
can. The capsule is formed of material having a melting point 
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above the operating temperature of the fuel pins within a nuclear 
reactor. The fusible sea. is formed of material having a melting 
point below said temperature, with the result that the tracer gases 
are released into the interior of each fuel pin at that temperature. 


661 Liquid metal fast breeder reactor: decision 
issues. Combustion; 47: No. 12, 14-20(Jun 1976). 

Topics discussed include electricity demand, nuclear and 
fossil fuel resources, nuclear alternatives to the LMFBR, and new 
technology alternatives to the LMFBR. This article is condensed 
from Special Report EPRI-SR-20, prepared by the Electric Power 
Research Inst., Palo Alto, California. 


662 Prospects and impacts of breeder commercialization. 
Nemzek, T.A. (Energy Research and Development Administration, 
Washington, DC). Combustion; 47: No. 12, 21-24(Jun 1976). 

Forecasts for the growth rate of electric energy demand in 
the U.S. over the next 25 years are discussed. The role of the 
LMFBR in meeting the energy needs is examined. 


663 Fast nuclear reactor. Berniolles, J.M.; Gallo, S. (to 
Commissariat a l’Energie Atomique). US Patent 3,962,032. 8 Jun 
1976. Priority date 7 Mar 1973, France. 6p. 

A fast reactor of the sodium-cooled type comprises a verti- 
cal main vessel for supporting the reactor core and an internal pri- 
mary vessel for separating the hot sodium discharged from the 
reactor core from the cold sodium discharged from the heat 
exchangers. The primary vessel essentially has a shape of revolu- 
tion about the vertical axis of the main vessel and is provided with 
a lateral skew section traversed by the heat exchangers and the 
sodium pumps. A turned-down edge located at the exterior of the 
primary vessel and forming an extension of the skew section is 
joined to the main vessel at the lower end. 


664 Steam generator for fast breeder reactor. lida, S. (to 
Mitsubishi Denki Kabushiki Kaisha). US Patent 3,967,591. 6 Jul 
1976. Priority date 31 Mar 1972, Japan. 6p. 

A steam generator for a fast breeder reactor is described 
which has a partition wall having a plurality of small cells which 
separates a hot fluid from a cold fluid. In each of these small cells, 
a thermal medium, which is vaporized by a predetermined thermal 
input to transmit the resulting heat of gasification to the cold fluid, 
is sealed. 


process and 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


REFER ALSO TO CITATION(S) 653 


REGULATION AND LICENSING 


665 (NRCI—76/4) Nuclear Regulatory Commission is- 
suances. (Nuclear Regulatory Commission, Washington, D.C. 
(USA)). Apr 1976. 562p. NTIS $3.25. 

Issuances received from the U.S. Nuclear Regulatory Com- 
mission, the Atomic Safety and Licensing Appeal Boards, and the 
Atomic Safety and Licensing Boards are presented. (DG) 


666 (NRCI—76/5) Nuclear Regulatory Commission is- 
suances. (Nuclear Regulatory Commission, Washington, D.C. 
(USA)). May 1976. 184p. (NTISUB/B/142—76/005). NTIS $3.25. 

Issuances received from the U.S. Nuclear Regulatory Com- 
mission, the Atomic Safety and Licensing Appeal Boards, and the 
Atomic Safety and Licensing Boards are presented. (DG) 


667 (RDT-INDEX—(7-76)) Index of RDT Standards for the 
period April 1, 1976—June 30, 1976. (Energy Research and 
Development Administration, Washington, D.C. (USA). Div. of 
Reactor Development and Demonstration). 20 Jul 1976. SOp. 
RSO. 


668 (RDT-M—3-33T(4-76)) 2-1/4-percent-chromium, 1- 
percent-molybdenum alloy steel seamless tubes (ASME SA-213 with 
additional requirements). (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA). Div. of Reactor Develop- 
ment and Demonstration). Apr 1976. 9p. RSO. 

A standard is presented which covers 2-'/,-percent-chromi- 
um, 1-percent-molybdenum alloy steel seamless tubes for use in 
heat exchangers and steam generators for nuclear and associated 
applications. 


669 (REG/G—4.10(6-76)) Irreversible and _ irretrievable 
commitments of resources. (Nuclear Regulatory Commis- 
sion, Washington, D.C. (USA). Office of Standards Development). 
Jun 1976. 2p. NUREG. 
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In accordance with 10 CFR Part 51, ‘’Licensing and Regu- 
latory Policy and Procedures for Environmental Protection,’’ appli- 
cants are required to discuss any irreversible and irretrievable 
commitments of resources that would be involved in a proposed 
action, should it be implemented. The construction and operation 
of nuclear power stations involve commitments of such resources 
as water, fuel, and materials. The guide presented identifies a re- 
port on material resources that forms a basis acceptable to the 
NRC staff for required discussions of irreversible and irretrievable 
commitments of material resources involved in the construction of 
a 1000 MWe pressurized water reactor. The guide describes nu- 
merical estimates useful in all such discussions. It also provides 
methods of computation that may be referenced. 


670 American National Standard for the determination of 
neutron reaction rate distributions and reactivity of nuclear reac- 
tors. Hinsdale, IL; American Nuclear Society (1975). 10p. 

This Standard provides guidance for performing and vatidat- 
ing the sequence of calculations leading to prediction of reaction 
rate spatial distributions and reactivity in all types of nuclear reac- 
tors. The Standard provides guidance for the selection of computa- 
tional methods, criteria for verification of calculational methods 
used by reactor core analysts, criteria for evaluation of accuracy 
and the range of applicability of data and methods, and require- 
ments for documentation of the above. 


671 General safety design criteria for an LMFBR nuclear 
plant. Hinsdale, IL; American Nuclear Society (1975). 27p. 
8.50. 

These General Safety Design Criteria establish the minimum 
requirements for LMFBR’s and are intended to be used for the 
design of LMFBR’s in lieu of the General Design Criteria in 
10CFRSOA. Other essential criteria in such areas as operability, 
maintainability, and environmental acceptability must be 
developed to provide the overall plant design bases. Environmental 
effects of nonradioactive toxic materials are not considered in 
these criteria since normal industry standards and practice are ap- 
plicable. 


672 American National Standard administrative controls and 
quality assurance for the operational phase of nuclear power plants, 
revision of N18.7-1972. Hinsdale, IL; American Nuclear Society 
(1976). 24p. 

This Standard provides requirements and recommendations 
for an administrative controls and quality assurance program 
necessary to provide assurance that operational phase activities at 
nuciear power plants are carried out without undue risk to the 
health and safety of the public. The requirements of this Standard 
apply to all activities affecting the safety-related functions of 
nuclear power plant structures, systems, and components. It is not 
intended to apply to test mobile and experimental reactors nor 
reactors not subject to U. S. Nuclear Regulatory Commission 
licensing. However, applicable sections of this Standard should be 
used as they apply to related activities. Activities included are: 
design changes, purchasing, fabricating, handling, shipping, storing, 
cleaning, erecting, installing, inspecting, testing, operating, main- 
taining, repairing, refueling and modifying. 


673 (REG/G—S5.52(Rev.1)(6-76)) Standard format and 
content for the physical protection section of a license application 
(for facilities other than nuclear power plants). (Nuclear Regulatory 
Commission, Washington, D.C. (USA). Office of Standards 
Development). Jun 1976. 68p. NUREG. 

The document presented has been prepared as an aid to 
uniformity and completeness in the preparation and review of the 
physical protection section of license applications. It is applicable 
to fuel reprocessing plants, fuel manufacturing plants, SNM trans- 
portation, or other special nuclear material operations involving 
the possession and use of uranium 235 (contained in uranium en- 
riched to 20 percent or more in the U-235 isotope), uranium 233, 
or plutonium alone or in any combination in a quantity of 5000 
grams or more computed by the formula: grams = (grams con- 
tained U-235) + 2.5 (grams U-233 + grams plutonium). The docu- 
ment is not intended to be used for nuclear power plants. The in- 
formation specified is the minimum needed for a license applica- 
tion. Additional information may be required for completion of the 
staff review of a particular application. 


674 (REG/G—2.3(07-76)(Rev.1)) Quality verification for 

urani lumi fuel elements for use in research 
reactors. (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Office of Standards Development). Jul 1976. 3p. NUREG. 

Paragraph (a) (7) of 50.34, ‘Contents of Applications: 
Technical Information,’’ of 10 CFR Part 50, ‘’Licensing of 
Production and Utilization Facilities,’’ requires that each applicant 
for a construction permit to build a production or utilization facili- 
ty include in its Preliminary Safety Analysis Report (PSAR) a 
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description of the quality assurance program to be applied to the 
design, fabrication, construction, and testing of the structures, 
systems, and components of the facility. The Regulatory Guide 
mted describes a method acceptable to the NRC staff for 
establishing and executing a quality assurance p for verify- 
ing the quality of plate-type ur fuel elements used 
in research reqctors. 





ECONOMICS 
REFER ALSO TO CITATION(S) 726 


FUEL CYCLE 


REFER ALSO TO CITATION(S) 279, 280, 281, 282, 283, 310, 
621, 654, 848 


675 Energy _ self-sufficiency: fuel cycle bottlenecks. 
Dickeman, R.L. (Exxon Nuclear Co., Inc., Bellevue, WA). Ann. 
Nucl. Energy; 2: No. 11/12, 745-749( 1975). 

From Proceedings of the Wingspread conference on ad- 
978) converters and near breeders; Racine, WI, USA (14 May 

Some problems in the nuclear fuel cycle which threaten 
U.S. plans for energy self-sufficiency are reviewed. Some solutions 
and ways for avoiding problems are discussed. 


676 Fuel for LWR, breeders, and near-breeders. Bethe, H.A. 
(Cornell Univ., Ithaca, NY). Ann. Nucl. Energy; 2: No. 11/12, 
763-766( 1975). 

From Proceedings of the Wingspread conference on ad- 
vanced converters and near breeders; Racine, WI, USA (14 May 
1975). 

Fuel requirements for LWR, LMFBR, and heavy water 
reactors are reviewed. Strategies for fitting fuel requirements to 
available resources are discussed. 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 21, 268, 350, 585, 730 


677 (BNL—21330) Nuclear power for the production of 
synthetic fuels and feedstocks. Steinberg, M. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Apr 1976. Contract E(30-1)-16. 42p. 
(CONF-760906—17). Dep. NTIS $4.00. 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

The generation of heat, electricity, and hydrogen are con- 
sidered as intermediate steps in achieving the goal of a synthetic 
carbonaceous fuel and feedstock economy. The backbone of the 
power industry will be nuclear assisted by coal, solar, and geother- 
mal. The value of utilizing carbonaceous raw materials for conver- 
sion to premium-grade synthetic fuels and feed-stocks is greater 
than burning them for their BTU value alone. The generation of 
hydrogen and oxygen by the electrolytic decomposition of water 
using off-peak nuclear power provides a powerful process system 
to convert all forms of carbonaceous material to synthetic 
hydrocarbons. Constructing nuclear power plants to provide peak- 
ing capacity and utilizing the off-peak power for producing 
synthetic carbonaceous fuel can bring the systems to an earlier 
economic realization with respect to the cost of the imported bar- 
rel of oil. Estimates indicate that, under 1985 escalated conditions, 
a 1000 MW(e) off-peak nuclear power plant assisting a 4000 T/D 
coal conversion plant can produce 26,000 bbi/day synthetic 
gasoline at a cost of 66 cents/gallon breaking even with $20/bbl 
oil. This plant is more economical than a conventional coal con- 
version plant under the same assumptions. The total capital cost 
for producing one million barrels per day of synthetic gasoline is 
less than for new oil exploration and refined fuel production facili- 
ties. Further assessment of these concepts is warranted. 


678 (CONF-760906—3) Nuclear dual-purpose plants for in- 
dustrial energy. Klepper, O.H. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. Contract W-7405-eng-26. 29p. Dep. NTIS $4.00. 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

One of the major obstacles to extensive application of 
nuclear power to industrial heat is the difference between the rela- 
tively small energy requirements of individual industrial plants and 
the large thermal capacity of current power reactors. A practical 
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way of overcoming this obstacle would be to operate a centrally 
located dual-purpose power plant that would furnish process steam 
to a cluster of industrial plants, in addition to generating electrical 
power. The present study indicates that even relatively remote in- 
dustrial plants could be served by the oe plant, since it might 
be possible to convey steam economically as much as ten miles or 
more. A survey of five major industries indicates a major potential 
market for industrial steam from large nuclear power stations. 


679 (ORNL/TM—S5516) Potential industrial market for 
process heat from nuclear reactors. Barnes, R.W. (Dow Chemical 
Co., Midland, Mich. (USA)). Jul 1976. Contract W-7405-eng-26. 
20ip. Dep. NTIS $7.75. 

For Oak Ridge National Lab., TN. 

A specific segment of industrial process heat use has been 
examined in detail to identify individual heat locations throughout 
the United states where nuclear generated steam may be a viable 
alternative. Five major industries have been studied: paper, chemi- 
cals, petroleum, rubber, and primary metals. For these industries, 
representing 75 percent of the total industrial steam consumption, 
the individual plant locations within the U.S. using steam in large 
quantities have been located and characterized as to fuel require- 
ments. 


680 Nuclear ‘long-distance’ energy: a new method for the 
transport of nuclear heat. Teggers, H.; Theis, K.A. (Rheinische 
Braunkohlenwerke A.G., Koeln (F.R. Germany)). Braunkohle; 27: 
No. 11, 374-379(Nov 1975). (In German). 

The principle of nuclear ‘long-distance’ energy (open and 
closed system) is explained. Process data and costs are given for a 
system in which a reactor does not only supply ‘long-distance’ 
energy but also afterheat in the form of heating water and current, 
and in which heating power, process steam and electric power are 
generated in the vicinity of the consumer. 


681 Fast and thermal helium-cooled reactors for the genera- 
tion of electric power and heat. Aleksandrov, 
A.P.; Pon v N.N.; Glushkov, ESS.; Grebennik, V.N.; 

Demin, V.E. (Gosadanstvenny} Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). pp 75-84 of In 
Gas-cooled reactors with emphasis on advanced systems. Vol. I. 
Vienna; IAEA (1976). (In Russian) 

From Symposium on gas-cooled reactors with emphasis on 
advanced systems; Juelich, F.R. Germany (13 Oct 1975). 

The paper considers various theoretically possible develop- 
ments in nuclear power engineering based on the use of nuclear 
reactors for the generation of electric energy and also of process 
heat in the metallurgical, oil and chemical industries. In the years 
ahead nuclear power production will develop at a rapid rate. Its 
use will be extended over a wider range and it will increasingly 
supplant mineral fuel in various branches of industry; reactors will 
provide their own secondary nuclear fuel; and thermal and materi- 
al contamination of the environment will be reduced. An analysis 
of world-wide experience indicates that these requirements are 
best satisfied by helium-cooled reactors, which permit high tem- 
peratures to be obtained and are characterized by good thermal ef- 
ficiency and effective use of nuclear fuel. 


682 Heat extraction for district heating from nuclear power 
plants. Schueller, K.H. Brown Boveri Rev.; 63: No. 1, 34-41(Jan 
1976). 

The choice of plant layout for the extraction of heat for dis- 
trict heating purposes from nuclear power plants is primarily deter- 
mined by economic factors and technological criteria of the 
process. It is also dependent upon the requirements of the particu- 
lar case. Heating steam can be extracted from the crossover pipes 
between the turbine cylinders or from the turbine bleeds. A district 
heating system, or special heating turbines, can be provided in the 
steam cycle of the nuclear plant. The economics of a nuclear 
power plant d for the Rens A of electricity and heat are im- 
proved by installing an additional high-output gas turbine set with 
a waste-heat boiler to cover the requirements of peak load and 
breakdowns. During refuelling periods in the nuclear plant the es 
turbine set takes over the supply of district heating and 
generates some of the electrical output. 


683 Transport of heat as chemical energy. Spacil, H.S. (to 
General Electric Co.). US Patent 3,967,676. 6 Jul 1976. Filed date 
1 Jul 1974. 6p. 

At a heat source, such as a nuclear reactor, phosgene is 
reacted to form a mixture of carbon monoxide and chlorine. This 
mixture of gases is cooled by heat exchange with incoming cold 
phosgene and is pumped through a first pipeline at ambient tem- 
perature to an energy use area. At the energy use end of the first 
pipeline the bo mixture is heated in the presence of a catalyst, 
such as activated charcoal. The CO and Cl, react exothermically 
to form COCI, (phosgene) with the liberation of 26 keal per mol 
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of phosgene formed. The heat evolved from this reaction is 

released across a heat exchanger for the boiling of water and su- 
Ce, |. ture in the 
§00"500°C for use as process heat or generation of 
electricity. The p produced is cooled and then returned to 
the heat source end via a second pipeline for —_— 
closed loop process described. rp ng 1 drawing 
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684 Storage of ultracold neutrons in a vessel with a magnetic 
"'wall'’. Kosvintsev, Y.Y.; Kushnir, Y.A.; Morozov, V.I. JETP Lett. 
(USSR) (Engl. Transl.); 23: No. 2, 118-120(20 Jan 1976). 

We describe an experiment on the storage of ultracold 
neutrons of energy 0 to 30 x 10~* eV in a vessel closed with the 
aid of a magnetic field. The results of the experiment confirm the 

possibility of using magnetic fields for the storage of ultracold 
neutrons. (AIP) 


THEORY AND CALCULATION 


685 (ANL—76-21) SYN3D: a single-channel, spatial flux 
synthesis code for diffusion theory calculations. Adams, C.H. 
(Argonne National Lab., Ill. (USA)). Jul 1976. Contract W-31- 
109-Eng-38. 213p. Dep. NTIS $7.75. 

This report is a user’s manual for SYN3D, a computer code 
which uses single-channel, spatial flux synthesis to calculate ap- 
proximate solutions to two- and three-dimensional, finite-dif- 
ference, multigroup neutron diffusion theory equations. SYN3D is 
designed to run in conjunction with any one of several one- and 
two-dimensional, finite-difference codes (required to generate the 
synthesis expansion functions) currently being used in the fast 
reactor community. The report describes the theory and equations, 
the use of the code, and the implementation on the IBM 370/195 
and CDC 7600 of the version of SYN3D available through the Ar- 
gonne Code Center. 


686 (ANL—7966) Methods and errors in subcriticality mea- 
surements by rod drop flux profile Bennett, E.F. (Argonne 
National Lab., Ill. (USA)). May 1976. Contract W-31-109-Eng-38. 
42p. Dep. NTIS $4.00. 

The degree of subcriticality of a multiplying assembly hav- 
ing a spontaneous fission-neutron source may be inferred by induc- 
ing an additional change in multiplication and by following the flux 
profile through the course of this change to its final stationary 
state. It is important to assess the significance of noise effects in- 
sofar as they bias the estimate of initial subcriticality and as they 
place confidence limits on this estimate. A procedure is described 
for profile analysis which includes the effects of all noise sources. 
The procedure is more nearly equivalent to the traditional prompt- 
jump three-point analysis than to the more general inverse kinetics 
analysis. A code for extracting initial subcriticality and errors from 
a flux profile subject to an arbitrary noise level is provided. 


687 (COO—2262-12) Annual progress report FY 1976. 
Hansen, K.F.; Henry, A.F. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Dept. of Nuclear Engineering). Mar 1976. Contract 
E(11-1)-2262. 79p. Dep. NTIS $5.00. 

This project is directed toward development of numerical 
methods suitable for the computer solution of problems in reactor 
dynamics and safety. Specific areas of research include methods of 
integration of the time-dependent diffusion equations by finite dif- 
ference and finite element methods; representation of reactor pro- 
perties by various homogenization procedures; application of 
synthesis methods; and development of response matrix 
techniques. 


688 (INIS-mf—3062) Numerical reactor evaluation. Venter, 
A.M. (Pretoria Univ. (South Africa)). Aug 1973. 226p. (In 
Afrikaans). INIS. 

A short discussion is given of the physics of a nuclear reac- 
oot net Oe sereenans OS® eae S Se ap Saws 
transport. The mathematical formulation and detailed derivation is 
given of the neutron diffusion and equations. A 
tion is given of the computer programmes, FIRE-5 and PELSN, 
developed at Pelindaba for the evaluation of both thermal and fast 
reactor systems. It is indicated how these com ——_ 
have been applied in the study of the PELINDUNA as ober 
known critical facilities. The of Lie-series to the solu- 
tion of the neutron diffusion equation is discussed in detail. The 
time dependence of the variables is removed by means of a 
Laplace transformation and the semi-analytical solution is written 
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in terms of a oe matrix. A complete set of recursion formulas, 

i to homogeneous and he' reactor 
systems, is derived. Veo euied weed to Gh oulinten at Guat 
fective multiplication factor, k-eff, and the alpha-eigen-value is 
described. A computer programme was written to solve the 
neutron diffusion equation in terms of the Lie-series. The results 
are compared with TIMOC and PELSN computer programmes. 
A method is suggested in which the Lie-series are used to solve the 
neutron transport equation. The transfer matrix for this case, is 
derived. A complete discussion is given of the solution to the space 
and time dependent diffusion equation in the presence of a delta 
source. 


689 (LA-NUREG—6365-MS) Neutronic rebalance al- 

for SIMMER. Soran, P.D. (Los Alamos Scientific Lab., 
N.Mex. (USA)). May 1976. Contract W-7405-Eng-36. 24p. 
(NRC—7). Dep. NTIS $3.50. 

Four algorithms to solve the two-dimensional neutronic 
rebalance equations in SIMMER are investigated. Results of the 
study are presented and indicate that a matrix decomposition 
technique with a variable convergence criterion is the best solution 
algorithm in terms of accuracy and calculational speed. Rebalance 
numerical stability problems are examined. The results of the study 
can be applied to other neutron transport codes which use discrete 
ordinates techniques. 


690 (ZfK—286) Principles of the reactor code system 
RHEIN. Reiche, Ch. (Zentralinstitut fuer Kernforschung, Rossen- 
dorf bei Dresden (German Democratic Republic)). May 1975. 
22p. INIS. 

A description is given of the principles of the reactor code 
system RHEIN which is applied in connection with a BESM6-type 
computer. In transfering data between the components of the 
system external storage is used. The program passage is controlled 
by the input data. 


691 Partial current balance method: a local Green's function 
technique for the numerical solution of multidimensional neutron 
diffusion problems. Burns, T.J. Champaign, IL; Univ. of Illinois 
(1975). 132p. University Microfilms Order No. 76-6706. 

Thesis (Ph. D.). 

A method based on a local integral formulation of the 
neutron diffusion equation is developed and evaluated. The stan- 
dard differential form of the diffusion equation for each energy 
group is converted into a local integral equation using locally 
defined Green's functions for each volume element. The Green's 
functions used are those for equivalent volume elements in which 
only removal and diffusion can occur. Each volume element is 
coupled only to the physically adjacent volume elements; this 
coupling arises from the partial current continuity conditions im- 
posed at the volume element interfaces. The group fluxes and in- 
terface partial currents are approximated by (independent) 
polynomial expansions for each volume element. A series of test 
problems is used to demonstrate the one- and two-dimensional 
computational capabilities of the partial current balance method. 
The results are compared to those obtained using the finite dif- 
ference and finite element methods. The partial current balance 
technique is shown to yield a significant increase in the accuracy 
attainable for a given spatial partition relative to the comparison 
methods. Moreover, the ial current balance method is shown 
to be a more efficient solution technique for the test problems 
considered. 


692 (EURFNR—1263) Turbulent flow in concentric annuii. 
Rehme, K. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Neutronenphysik und Reaktortechnik). May 1975. 
Translation of KFK—2099. 202p. Dep. NTIS $7.75. 

Work performed under United States—Euratom Fast Reac- 
tor Exchange Program 

Fully developed turbulent flow through three concentric an- 
nuli was investigated experimentally for a Reynolds-number range 
Re = 2 x 10* to 2 x 10°. Measurements were made of the pressure 
drop, the positions of zero shear stress and maximum velocity, and 
the velocity distribution in annuli of radius ratios a = 0.02, 0.04, 
and 0.1, respectively. The results for the key problem in the flow 
through annuli, the position of zero shear stress, showed that this 
position is not coincident with the position of maximum velocity. 
Furthermore, the investigation showed the strong influence of 
spacers on the velocity and shear-stress distributions. The nu- 
merous theoretical and experimental results in the literature which 
are based on the coincidence of the positions of zero shear stress 
and maximum velocity are not in agreement with reality. For the 
same Reynolds-number range also the structure of turbulence was 
investigated experimentally. Measurements were made of the tur- 
bulence intensities in the three directions and of the turbulent 
shear stresses in axial and azimuthal direction. The results showed 
that the structure of turbulence for these asymmetric flows is dif- 
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ferent compared with symmetrical flows (tubes and parallel 
plates). The main difference between symmetrical and asymmetric 
flows is that for the latter the diffusion of turbulent energy plays 
an important role. This is the reason not only for the non-coin- 
cidence of the positions of zero shear stress and maximum velocity 
but also for the failure of some turbulence models for calculation 
of asymmetric flows discussed in the paper. 


693 Effect of equivalence on calculations of the doppler effect 
in thin lumped absorbers. Baughn, J.W.; Sher, R. (Stanford Univ., 
CA). Nucl. Sci. Eng.; 58: No. 9, 54-63(Sep 1975). 

Calculations of the Doppler effect on resonance absorption, 
which assume equivalence, are shown to underestimate the effect 
in thin lumped absorbers where the mean chord length is of the 
order of the resonance-neutron mean-free-path. This error results 
from the deviation of Wigner’s rational approximation from the 
exact escape probability in this region. Results for *U using the 
computer programs ZUT (with exact escape probabilities) and 
TRIX (assuming equivalence) are compared. A new temperature- 
dependent modification to Wigner’s rational approximation is 
developed. Calculations are made for thin 7°U metal and oxide 
slabs in the surface area-to-mass range of 1 to 40 cm, /2 and at 
temperatures up to 2000°C. These results are pertinent to 
resonance-integral and Doppler-effect calculations in thermal 
nuclear reactors. 


694 Reactor lattice calculations with a degenerate neutron 
thermalization kernel. Versluis, R.M.; Mockel, A.J. (Univ. of 
Florida, Gainesville). Nucl. Sci. Eng.; 58: No. 9, 75-88(Sep 1975). 

An improved degenerate kernel is obtained and sub- 
sequently used instead of the exact thermalization kernel for the 
calculation of thermal-neutron densities in a heterogeneous reactor 
lattice. This degenerate kernel is employed to compute thermal- 
neutron spectra in cylindricized unit cells by solving the integral 
transport equation for the scalar neutron density. For this purpose 
the DESMOS code was developed. The results of these calcula- 
tions are compared with the analogous THERMOS code results. 
DESMOS proves to be accurate and its speed of execution com- 
pares favorably with that of THERMOS. 


695 Effective delayed neutron fraction from fission in an un- 
reflected uranium sphere from time correlation measurements with 
Californium-252. Mihalczo, J.T. (Oak Ridge National Lab., TN). 
Nucl. Sci. Eng.; 60: No. 3, 262-275(Jul 1976). 

The effective delayed neutron fraction from fission was 
determined for an unreflected uranium (93.2 wt percent *5U) 
metal sphere from the ratio of time-correlated counts in a ran- 
domly pulsed neutron measurement to those in a Rossi-a measure- 
ment. In the randomly pulsed neutron measurements, a *Cf 
source was placed in the sphere which contained a fission counter 
that, because of its location, did not count neutrons directly from 
the source. Neutrons from spontaneous fission of ***Cf initiated fis- 
sion chains in the sphere, and the fission counter detected events 
from the interaction of neutrons from these fission chains with the 
uranium of the fission counter. A Type I time analyzer was trig- 
gered each time a **Cf nucleus fissioned and recorded the time 
distribution of neutrons from the fission chains initiated by 
neutrons from californium at t = 0. The delayed neutron fraction 
by this method (60.2 +- 0.8 x 10~*) is approximately 11 percent 
lower than that from other measurements or calculations that are 
all in agreement. This low value may be due to an improper 
theoretical formulation for the correction of point kinetics for spa- 
tial effects. The value of this correction factor estimated by 
another theoretical formulation is 30 percent larger. An 11 percent 
larger correction for spatial effects would produce agreement 
between this measurement and previously measured results. 


COMPONENTS AND ACCESSORIES 
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696 (DP-MS—76-21) Effect of service aging on iodine reten- 
tion of activated charcoals. Evans, A.G. (Du Pont de Nemours 
(E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 1976. 
Contract AT(07-2)-1. 1Sp. (CONF-760822—6). Dep. NTIS $3.50. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

The Savannah River reactor confinement systems are con- 
tinuously operated offgas cleanup systems whose components in- 
clude moisture separators, HEPA filters, and halogen adsorber 
beds of activated charcoal. Charcoal is removed from the system 
periodically and subjected to a variety of physical, chemical, and 
iodine penetration tests to ensure that the system will perform 
within specification in the event of an accidental release of activity 
from the reactor. Tests performed on the charcoals include pH 
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measurement of water extracts, particle size Cistribution, ignition 
temperature, high-temperature (180°C) iodine penetration, and 
iodine penetration in an intense radiation field at high humidity. 
Charcoals used in the systems include carbon Types 416 
(unimpregnated), G-615 (impregnated with 2 percent TEDA and 2 
percent KI), and GX-176 (impregnated with | percent TEDA and 
2 percent KI). Performance data are presented and compared. 


697 (ORNL/NUREG/TM—27) Analytical relations between 
elastic- fracture criteria. Merkle, J.G. (Oak Ridge National 
Lab., Tenn. (USA)). Jul 1976. Contract W-7405-eng-26. 20p. 
Dep. NTIS $3.50. 

The equation of the normalized COD design curve recently 
proposed in the UK as a basis for determining allowable crack 
sizes is derived from the Equivalent Energy approximation for the 
J Integral. It is also shown that another approximation for the J In- 
tegral recently proposed by Westinghouse is mathematically 
equivalent to the normalized COD approach. 


698 (PB—244432) Three-dimensional thermal and stress 
analysis of a piping tee. Final report. Wight, R.B.; Selby, R.A. 
(Control Data Corp., Palo Alto, Calif. (USA)). May 1975. 128p. 
NTIS $5.75. 

A study was made to determine the most effective three- 
dimensional solid finite element formulation to use for piping tee 
analysis. An optimized, compatible mesh was developed for ensu- 
ing thermal and stress analysis effort. A thermal analysis was then 
performed to obtain a steady-state thermal map for the mixing of 
two fluids having a 480°F bulk fluid temperature difference. The 
thermal gradients resulting from this analysis were applied to the 
three-dimensional thermal and stress analysis model, developed for 
one quadrant of a three inch piping tee, and an elastic stress analy- 
sis was performed to obtain the resulting stress contours. These 
results were then used to perform a fatigue life evaluation. A sig- 
nificant result of this project was the development of a generalized 
piping tee mesh generator for use with the MARC-CDC soft-ware. 
(GRA) 


699 (RDT-M—2-7T(4-76)) Carbon and alloy steel forgings, 
vacuum treated (ASME SA-508 with additional requirements). 
(Energy Research and Development Administration, Washington, 
D.C. (USA). Div. of Reactor Development and Demonstration). 
Apr 1976. 7p. RSO. 

This standard covers carbon and alloy steel forgings for 
nuclear and associated applications. 


700 (RDT-M—3-3T(4-76)) Austenitic stainless steel seam- 
less pipe (ASME SA-376 with additional requirements). (Energy 
Research and Development Administration, Washington, D.C. 
(USA). Div. of Reactor Development and Demonstration). Apr 
1976. 9p. RSO. 

This standard covers austenitic stainless steel pipe for 
nuclear and associated applications. 


701 (RDT-M—3-31T) Stainless steel centrifugally cast pipe 
(ASME SA-451 with additional requirements). (Energy Research 
and Development Administration, Washington, D.C. (USA). Div. 
of Reactor Development and Demonstration). Apr 1976. 6p. RSO. 

This standard covers centrifugally cast austenitic steel pipe 
for nuclear and associated applications. 


702 (JPNRSR—40) Changes in fatigue crack shape during 
growth. NAUT No. 9011. lida, K.; Kawahara, M. (Tokyo 
Univ. (Japan)). Jun 1975. Translated from Japanese. 15p. NTIS. 

Work performed under United States Nuclear Regulatory 
Commission—Light Water Reactor Safety Technical Exchange 
Program. 

Crack configuration is one of the most important factors to 
be taken into account in the analysis of fatigue crack growth, espe- 
cially in the case of an internal crack or a part-through surface 
crack. The present paper reviews some of recent Japanese studies 
on fatigue crack growth from a surface flaw from a viewpoint of 
crack shape. Experimental data are summarized with special atten- 
tion to the variation of depth-to-length ratio of a propagating 
fatigue crack. The results of examination imply the necessity of a 
modification of the ‘’geometrically similar crack growth’’ 
hypotheses recommended by the Summer 1973 Addenda of ASME 
Boiler and Pressure Vessel Code Section XI. 


703 Nuclear shields. Linares, R.C.; Nienart, L.F.; Toelcke, 
G.A. (to Allied Chemical Corp.). US Patent 3,950,271. 13 Apr 
1976. Filed date 26 Apr 1974. 6p. 

A process is described for preparing melt-processable 
nuclear shielding compositions from chloro-fluoro substituted 
ethylene polymers, particularly PCTFE and E-CTFE, containing | 
to 75 percent by weight of a gadolinium compound. 13 claims, no 
drawings. 
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704 Internal primary recirculating pump for boiling water 
reactors. Holz, H. (to Klein, Schanzlin, and Becker). US Patent 
3,950,220. 13 Apr 1976. Filed date 23 Mar 1975. 4p. 

The pressure vessel of a boiling water reactor has several 
openings, one for each of a set of internal primary recirculating 
pumps. The body of each pump extends into the tive open- 
ing and is provided with a ring-shaped chamber which receives 
feed water and surrounds the pump shaft which is driven by a nor- 
mal, wet or canned electric motor. The shaft carries a single-stage 
or multi-stage turbine which is located up-stream of the pump 
rotor and serves to prolong the deceleration of the pump rotor to 
zero speed in the event of unintentional motor stoppage due to 
current failure. The pressure chambers of the turbine and pump 
rotor communicate with each other by way of an annular flow 
restricting bypass. 8 claims, { drawing figure. 


705 Nuclear reactor installation. Schaert, H.P. (to Seimens 
Aktiengesellschaft). US Patent 3,952,885. 27 Apr 1976. Priority 

- 27 Jul 1973, German, Federal Republic of (F.R. Germany). 
p- 

A nuclear reactor installation is described which has a con- 
tainment wall through which a fuel element transfer tube extends 
and through which fuel elements are passed endwise. The elements 
are carried by an elongated carrier provided with guide means 
which at the opposite ends of the tube turn the carrier, and there- 
fore the elements, to vertical positions. Force must be applied to 
the carrier to cause it to travel back and forth through the tube 
and to be erected by the guide means. For this purpose, the tube is 
positioned at an angle from horizontal, the angularity being suffi- 
cient so that the force of gravity causes the travel and erection of 
the carrier in one direction, travel in the opposite direction being 
effected by a cable which, when tensioned, forces the travel and 
erection of the carrier and fuel element, in the opposite direction. 


796 Burst shield for a pressurized nuclear-reactor core and 
method of operating same. Beine, B.; Schilling, F. (to Siempelkamp 
Giesserei KG). US Patent 3,963;563. 15 Jun 1976. Priority date 13 
Feb 1973, German, Federal Republic of (F.R. Germany). 6p. 

A pressurized nuclear-reactor core stands on a base up from 
which extends a cylindrical side wall formed of a plurality of hol- 
low iron castings held together by circumferential and longitudinal 
prestressed elements. A cylindrical space between this shield and 
the core serves for inspection of the core and is normally filled 
with cast-iron segmental slabs so that if the core bursts pieces 
thrown out do not acquire any dangerous kinetic energy before en- 
gaging the burst shield. The top of the shield is removably secured 
to the side so that it can be moved out of the way periodically for 
removal of the filler slabs and inspection of the core. An anchor 
on the upper end of each longitudinal prestressing element bears 
against a sleeve pressing against the uppermost side element, and a 
nut engageable with this anchor is engageable down over the top 
to hold it in place, removal of this nut leaving the element 
prestressed in the side wall. 11 claims, 16 drawing figures. 


707 Holddown arrangement for removable cover of a pres- 
surized nuclear-reactor core and method of using same. Beine, B. 
(to Siempelkamp Giesserei KG). US Patent 3,963,565. 15 Jun 
1976. Priority date 13 Feb 1973, German, Federal Republic of 
(F.R. Germany). 6p. 

A pressurized nuclear-reactor core is surrounded by a burst 
shield having a side wall formed with a plurality of longitudinal 
passages in which are received longitudinal prestressing elements 
whose upper ends extend beyond the upper edge of the side wall. 
The cover is formed with a plurality of holes that register with the 
passages in the side wall so that the cover can be set over the top 
of the side wall with the upper ends of the prestressing elements 
projecting beyond the cover. Each prestressing element is provided 
at its upper end with an anchor body which can bear in force- 
transmitting relationship either with the side wall of the burst 
shield through a sleeve received in the cover and having a lower 
end standing on the upper edge of the side wall and an upper end 
adjacent the anchor body, or with the cover by means of a 
removable nut screwed on to the anchor body and engageable in 
force-transmitting relationship with the cover. In use the anchor 
body is dimensioned to pass through the cover on the top of the 
side wall so that when this cover is to be removed the nut is un- 
screwed and the anchor body bears through the sleeve on the 
upper edge of the side wall in order that the side wall not be 
destressed. 8 claims, 6 drawing figures. 


708 Rechargeable particulate filter for radioactive con- 
taminated gas streams. Bonn, J.W. (to CVI Corp.). US Patent 
3,964,890. 22 Jun 1976. Filed date 3 Jun 1974. 6p. 

A system is disclosed which includes a closed housing hav- 
ing a plurality of rectangularly configured beds with perforated 
sidewalls longitudinally disposed in housing in laterally spaced 
disposition with each other. Alternate spaces at inlet end are 
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closed and alternate spaces ~s mg the open ends are closed at 
exit end whereby contaminated gas is laterally squeezed through 
the beds filled with particulate adsorbent. The lower portions of 
the beds funnel into longitudinally extending discharge chutes en- 
closed within respective wells, the lower edges of the chutes rising 
at a constant angle above the well floor. An evacuation system 
coupled to the wells suctions the pile of particulate from the most 
remote portion of the chutes first. 3 claims, 7 drawing figures. 


709 Radioactive gas standby treatment apparatus with high 
efficiency rechargeable charcoal filter. Hickey, T.N.; Spulgis, 1S. 
(to CVI Corp.). US Patent 3,964,887. 22 Jun 1976. Filed date 31 
Mar 1975. 8p. 

A description is given of a standby gas treatment system for 
removal of radioactive release from a nuclear containment struc- 
ture not only during normal purge operations but also in the event 
of a design basis accident. Ventiduct trains arranged in parallel so 
that one is redundant are each operative to extract dust in excess 
of 0.3 microns and adsorb radioactive iodine and compounds 
thereof at 99.9 percent plus efficiency. A rechargeable gasketless 
charcoal filter in each train can be filled or emptied without 
removing the filter enclosures per se. Laminar flow filter beds en- 
tirely encapsulate the gas stream to provide low gas velocity and 
even distribution across the charcoal cage without channeling, 
thereby securing long residence time. 2 claims, 9 drawing figures. 


710 On-line vibration and loose parts monitoring of nuclear 
power stations as a preventative maintenance tool. Pekrul, P_J. 
(Rockwell International Corp., Canoga Park, CA). Mater. Eval.; 
34: No. 7, 154-159, 164(Jul 1976). 

From National fall conference of the American Society for 
Nondestructive Testing; Atlanta, GA, USA (13 Oct 1975). 

A large number of power station outages have been traced 
to vibration related causes. Currently in the nuclear power indus- 
try, a significant amount of preventative maintenance equipment is 
being installed to diagnose these vibration problems before serious 
damage results. A system for on-line vibration and loose parts 
monitoring is described as well as the results of some experience 
with these systems. A benefit-to-cost ratio justification for such a 
system is presented. 


711 Device for moving fuel elements and control bars from 
one place to another in reactor core. Hoffmeister, B. (to Fried. 


Krupp Gesellschaft mit beschraenkter Haftung). US Patent 
3,967,741. 6 Jul 1976. Priority date 15 Feb 1974, German, 
Federal Republic of (F.R. Germany). 6p. 

A description is given of a device, including a gripper, for 
manipulation of fuel elements and control bars, or rods, in a reac- 
tor core in which a vertical mast is provided in which the gripper 
is nonrotatably reciprocable. The mast is rotatable on a work plat- 
form and latch elements are provided to halt the mast in selected 
rotated positions on the platform. Abutment means are also pro- 
vided to limit the rotary movement of the mast on the platform to 
360°. 11 Claims, 6 drawing figures. 


FUEL ELEMENTS 


712 (CEA-CONF—3075) The mechanisms of element redis- 
tribution in a nuclear fuel irradiated at high temperature. 
Gatesoupe, J.P. (CEA Centre d’Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Dept. d'Etudes des Combustibles a Base 
de Plutonium). 1975. 10p. (In French). INIS. 

From Colloquium of the French Chemical Society; Odeillo, 
France (25 Apr 1975). 

The redistribution of O,, U and Pu in the mixed oxides ir- 
radiated at high temperature was analyzed. The O, redistribution 
in solid phase leads to a rapidly reached stationary state. The U 
and Pu diffusion in solid phase is slower and leads to a Pu en- 
richment in the center of the fuel. The migration in vapor phase 
causes the oxide densification and a mass transfer around the 
oxide without modifying the composition. 


713 (TID—26711-P1) Fundamental aspects of nuclear reac- 
tor fuel elements. Olander, D.R. (California Univ., Berkeley 
(USA). Dept. of Nuclear Engineering). 1976. 624p. Dep. NTIS 
$16.25. 

The book presented is designed to function both as a text 
for first-year graduate courses in nuclear materials and as a 
reference for workers involved in the materials design and per- 
formance aspects of nuclear power plants. The contents are ar- 
ranged under the following chapter headings: statistical ther- 
modynamics, thermal properties of solids, crystal structures, cohe- 
sive energy of solids, chemical equilibrium, point defects in solids, 
diffusion in solids, dislocations and grain boundaries, equation of 
state of UO,, fuel element thermal performance, fuel chemistry, 
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behavior of solid fission products in oxide fuel elements, swelling 
due to fission gases, pore migration and fuel restructuring kinetics, 
fission gas release, mechanical properties of UO,, radiation 
damage, radiation effects in metals, interaction of sodium and 
stainless steel, modeling of the structural behavior of fuel elements 
and assemblies. (DG) 


714 (BNWL-tr—185) Detection of defects in cladding tubes 
as a function of conditioning of fabrication and testing. Dufayet, 
J.P.; Samoel, A.; Stossel, A.; Spriet, B. Translated by L. Appleby 
from Bull. Inf. Sci. Tech. (Paris); No. 211, 35-54(Feb 1976). 26p. 
Dep. NTIS $4.00. 

Experience acquired in the non-destructive testing of 
cladding tubes for fuel elements (in austenitic stainless steels) has 
led to rather precise relations between the method of fabrication 
and the number of rejects. The cycle of production of a tube was 
analyzed and the primary operations at the origin of each type of 
anomaly were examined. In order to go from a large-size extruded 
form (70 mm diameter and 7 mm thick for example) to a cladding 
tube with a diameter less than 10 millimeters, it is necessary to 
perform a whole series of cold transformations (a dozen passes of 
rolling or drawing accompanied by hot transformations to 
recrystallize the metal after cold-hardening and prepare it for new 
deformations (5 to 10 intermediate hyper quench heat treatments). 
Then in the latter stages come the finishing operations such as 
straightening and mechanical polishing. The metallurgical structure 
of a material is profoundly modified and that the risks of creating 
defects appear at each stage. After a summary of the testing 
techniques used, the principal categories of defects encountered 
are reviewed, and it is shown by what means it is possible to adapt 
the severity of selection to the nature and seriousness of the de- 
fects. 


715 Manufacturing process for improved nuclear fuel tablets. 
Flipot, A.J.; Smolders, A. (to Belgonucleaire). US Patent 
3,949,027. 6 Apr 1976. Priority date 24 Mar 1972, Belgium. 4p. 

A process is described for manufacturing improved nuclear 
fuel pellets, including compacting ceramic powder in the compac- 
tion chamber of a pelletizing machine with only the lower punch 
moving on compaction, wherein the walls of the compaction 
chamber are widened on at least part of their height in the 
direction of a diameter increase toward the die-bearing table. 3 
claims, 6 drawing figures. 


716 Method of manufacturing nuclear fuel elements. della 
Porta, P.; Giorgi, T.A.; Rosai, L. (to S.A.E.S. Getters S.p.A.). US 
Patent 3,949,460. 13 Apr 1976. Priority date 13 Jun 1973, Italy. 
10p. 


A method is described for manufacturing a nuclear fuel ele- 
ment which contains a pre-activated non-evaporable getter materi- 
al such that the getter material starts to sorb gas at a temperature 
lower than the temperature at which the fuel element walls start to 
sorb gas which getter action at least partially takes place at subat- 
mospheric pressure. 19 claims, 1 drawing figure. 


717 Assembly mechanism for nuclear fuel bundles. Long, 
J.W.; Flora, B.S. (to Exxon Nuclear Co., Inc.). US Patent 
3,953,287. 27 Apr 1976. Filed date 6 Aug 1973. 6p. 

A description is given of a nuclear power reactor fuel bun- 

dle having tie rods fastened to a lower tie plate and passing 
through openings in the upper tie plate with the assembled bundle 
secured by rotatable locking sleeves which engage slots provided in 
the upper tie plate. Pressure exerted by helical springs mounted 
around each of the fuel rods urge the upper tie plate against the 
locking sleeves. The bundle may be disassembled after depressing 
the upper tie plate and rotating the locking sleeves to the unlocked 
position. 
718 Ceramic nuclear fuel Watson, R.H.; Butler, 
G.G.; Heal, T.J.; Littlechild, J.E. (to British Nuclear Fuels Ltd.). 
US Patent 3,953,286. 27 Apr 1976. Priority date 12 Jan 1973, 
United Kingdom of Great Britain and Northern Ireland (UK). 6p. 

Sintered nuclear fuel pellets of improved dimensional sta- 
bility under irradiation are produced by controlling the production 
of voidage in the pellets during manufacture of the pellets. 


719 Nuclear fuel assembly. Delafosse, J.; Viaud, J.L. (to 
Commissariat a |’Energie Atomique). US Patent 3,954,560. 4 May 
1976. Priority date 6 May 1970, France. 4p. 

A nuclear fuel assembly comprises a cluster of elongated 
fuel, retained parallel and at the nodal points of a square network 
by a bottom supporting plate and by spacing grids. The supporting 
plate is connected to a top end plate via tie-rods which replace 
fuel pins at certain of the nodal points of the network. The diame- 
ter of the tie-rods is equal to that of the pins and both are slidably 
received in the grids. 
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720 Nuclear fuel column retainer. MacMillan, D.F.; Smith, 
B.A.; Dubrule, R.P. (to General Electric Co.). US Patent 
3,963,566. 15 Jun 1976. Filed date 24 Jul 1974. 6p. 

A description is given of a barrier member fixed in the end 
of a fuel column retaining spring to prevent contact between the 
retaining spring and the adjacent end plug of the fuel element 
whereby contamination of the weld between the cladding tube and 
end plug with retaining spring material is avoided. 12 claims, 5 
drawing figures. 


721 Apparatus for loading fuel pellets in fuel rods. Tedesco, 
R.J. (to Westinghouse Electric Corp.). US Patent 3,965,648. 29 
Jun 1976. Filed date 3 Jan 1974. 6p. 

An apparatus is disclosed for loading fuel pellets into fuel 
rods for a nuclear reactor including a base supporting a table hav- 
ing grooves therein for holding a multiplicity of pellets. Multiple 
fuel rods are placed in alignment with grooves in the pellet table 
and a guide member channels pellets from the table into the cor- 
responding fuel rods. To effect movement of pellets inside the fuel 
rods without jamming, a number of electromechanical devices 
mounted on the base have arms connected to the lower surface of 
the fuel rod table which cyclically imparts a reciprocating arc mo- 
tion to the table for moving the fuel pellets longitudinally of and 
inside the fuel rods. These electromechanical devices include a 
solenoid having a plunger therein connected to a leaf type spring, 
the arrangement being such that upon energization of the solenoid 
coil, the leaf spring moves the fuel rod table rearwardly and 
downwardly, and upon deenergization of the coil, the spring im- 
parts an upward-forward movement to the table which results in 
physical displacement of fuel pellets in the fuel rods clamped to 
the table surface. 8 claims, 6 drawing figures. 


CONTROL SYSTEMS 


722 (ZJE—149) Reactor control using IPFM-type controller. 
Drab, F.; Rosol, J. (Skoda, Plzen (Czechoslovakia). Zavod Vystav- 
ba Jadernych Elektraren). 1974. 16p. INIS. 

Using the Integral Pulse Frequency Modulated (IPFM) con- 
trol signal in a reactor control system offers certain advantages. 
The application is discussed of an IPFM-type controller, the rela- 
tionship between the IPFM modulation and the sequential analysis 
of signals is shown, and the results obtained by experimental and 
analytical means are compared. A method of computing is recom- 
mended that may be used in the analysis and synthesis of reactor 
control systems provided with stepping motor-actuated control 
rods. 


723 Method and apparatus for a nuclear reactor for increas- 
ing reliability to scram control elements. Bevilacqua F. (to Com- 
bustion Engineering, Inc.). US Patent 3,959,071. 25 May 1976. 
Filed date 28 May 1974. 16p. 

A description is given of a method and apparatus for in- 
creasing the reliability of linear drive devices of a nuclear reactor 
to scram the control elements held in a raised position thereby. 
Each of the plurality of linear drive devices includes a first type of 
holding means associated with the drive means of the linear drive 
device and a second type of holding means distinct and operatively 
dissimilar from the first type. The system of linear drive devices 
having both types of holding means are operated in such a manner 
that the control elements of a portion of the linear drive devices 
are only held in a raised position by the first holding means and 
the control elements of the remaining portion of linear drive 
devices are held in a raised position by only the second type of 
holding means. Since the two types of holding means are distinct 
from one another and are operatively dissimilar, the probability of 
failure of both systems to scram as a result of common mode 
failure will be minimized. Means may be provided to positively de- 
tect disen ment of the first type of holding means and en; 
ment of second type of holding means for those linear drive 
devices being operative to hold the control elements in a raised 
position with the second type of holding means. 


724 Compactable control element assembly for a nuclear 
reactor. Dupen, C.F.G. (to Combustion Engineering, Inc.). US 
Patent : ,959,072. 25 May 1976. Filed date 27 Sep 1973. 12p. 
description is given of a compactable control element as- 
cnn’ for a nuclear reactor in which the absorber pins of the as- 
sembly are compacted during downward movement of the pin and 
are returned to their uncompacted state when downward move- 
ment is stopped. The control element assembly comprises a sup- 
port member longitudinally movable within a control assembly 
duct and a plurality of absorber pins supported laterally outward of 
the support member and within the duct by pairs of support arms. 
The absorber pins are pivotably mounted to the support arms and 
the support arms in turn are supported from the support member 
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for upward pivotable movement in a longitudinal plane. As the 
support member is moved downward, the support arms pivot up- 
wardly and the absorber pins move upwardly and inwardly towards 
the support member. When the support member is stopped the ab- 
sorber pins return to their uncompacted position. 


725 Scram release for a control rod. Barrus, D.M. (to Com- 
bustion Engineering, Inc.). US Patent 3,965,757. 29 Jun 1976. 
Filed date 12 Dec 1973. 10p. 

A double-sided rack and pinion control element drive 
mechanism for a nuclear reactor is disclosed wherein scram release 
is accomplished by the dual action of withdrawing the pinion from 
its engagement with the rack while at the same time rotating the 
pinion in a direction consistent with the movement of the rack and 
the control rod in their downward travel. The pinion is withdrawn 
from engagement with the rack while remaining in engagement 
with its stationary driving means. The continuing engagement with 
the stationary driving means causes the pinion to rotate when the 
pinion is caused to move away from the rack during disengage- 
ment. 10 claims, 7 drawing figures. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 542, 546, 1565, 1701 


SITING 
REFER ALSO TO CITATION(S) 851 


726 (CONF-760722—1) Seciceconomic effects of operating 
reactors on two host communities: a case study of Pilgrim and Mill- 
stone. Peelle, E. (Oak Ridge National Lab., Tenn. (USA)). 1976. 
Contract W-7405-eng-26. 18p. Dep. NTIS $3.50. 

From Conference on land use and nuclear facility siting) 
current issues; Denver, Colorado, United States of America (USA) 
(18 Jul 1976). 

This exploratory case study examines the social, economic, 
and political/institutional impacts of two operating nuclear power 
complexes on two New England communities. This work is one of 
a series planned to broaden knowledge of the effects of large ener- 
gy generating facilities upon the social structure of local communi- 
ties. Its primary objectives are to investigate and assess social and 
economic impacts resulting from construction and operation of 
nuclear power plants and to generate hypotheses about such im- 
pacts for future testing. The study concludes that construction im- 
pacts were minor due to a dispersed commuting pattern by con- 
struction workers and that the only significant construction impact 
that can be identified retrospectively is construction-worker traffic. 
The primary impact of the nuclear power plants in both communi- 
ties was the massive increase in property tax payments paid to the 
local communities by the utilities and the option chosen by each 
community to maintain the existing tax rate while using the addi- 
tional revenue to significantly increase and enhance the public ser- 
vice delivery systems and facilities within the community. Second- 
order consequences of the direct, first-order economic impact 
were: (1) changes in community land use policies, (2) increase in 
salience of growth issues, and (3) alteration of both inter- and 
intra-community relationships. The majority of residents in both 
communities express favorable attitudes toward the nuclear plants, 
primarily because of the substantial increase in the tax base of 
their communities. 


727 (ORNL/NUREG/NSIC—1 18) Siting of nuclear facilities. 
Selections from Nuclear Safety. Buchanan, J.R. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Jul 1976. Contract W-7405-eng-26. 
298p. Dep. NTIS $15.00. 

The report presented siting policy and practice for nuclear 
power plants as deve in the U.S. and abroad. Twenty-two ar- 
ticles from Nuclear Safety on this genera! topic are reprinted since 
they provide a valuable reference source. The appendices also in- 
clude reprints of some relevant regulatory rules and guides on sit- 
ing. Advantages and disadvantages of novel siting concepts such as 
underground containment, offshore siting, and nuclear energy 
parks are addressed. Other topics include site criteria, risk criteria, 
and nuclear ship criteria. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 848 


728 (JAPFNR—223) Development on the equipment for 
contaminated sodium (I). Tomioka, Y.; Nakajima, N.; 

M.; Ohsawa, Y. (Power Reactor and Nuclear Fuel 
Development Corp., Tokyo (Japan); Mitsubishi Atomic Power In- 
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dustries, Inc., Tokyo (J )). 20 Mar 1976. 45p. (In Japanese). 
Dep. NTIS (US Only) $4.00. . 

The transport behavior of trace amounts of radionuclides 
such as "I and “Cs in sodium has been studied under conditions 
of sodium-steam reaction and sodium burning caused by excess 
steam. The es these radionuclides t into gas 
phase in a gas bubbler or scrubber, which is a component of waste 
gas treatment system, is also discussed. The main experimental 
results are presented. 


729 Siege cates Se eates puner giite > Clee 
weter reactors. Macekovic, M. Brown Boveri Rev.; 63: No. 1, 5 
53(Jan 1976). 

The emission of radioactive off-gas from nuclear power 
plants permitted by the authorities is limited to very low levels. 
The off-gas treatment process used by Brown Boveri for different 
operational conditions guarantees a safe disc of radioactive 
gases, while at the same time observing the restrictions set by the 
authorities. The new off-gas system has an activity reduction factor 
of approximately 10°, based on live-steam activity after a delay 
time of 30 minutes. It also permits the continuous discharge of off- 
gas from the stack to the environment with fuel element leakage, 
without reducing power plant output. The non-condensable gases 
which collect in the turbine condenser are continuously removed 
by a multi-stage steam ejector and are led to the off-gas system for 
treatment. The gas mixture entering the off-gas system consists of 
air, steam exhausted from the last stage of the steam ejector, fis- 
sion product gases from the fuel elements, radioactive gases from 
the reactor water and explosive gas. In order to achieve a reduc- 
tion of the activity discharged to the plant surroundings, the 
radioactive gas mixture leaving the steam ejector is treated by the 
following processes: recombination of H, and O,; condensation of 
wet steam; cooling; delaying all gas flowing through a decay line; 
drying by chilling; dynamic adsorption of the rare gases in an ac- 
tive charcoal column battery; and mechanical filtration of aerosols. 


THERMAL EFFLUENTS 


730 Nuclear and thermal of the en- 
vironment. Burkhard, G.A.; Basler, H. Brown Boveri Rev.; 63: No. 
1, 22-33(Jan 1976). 

The thermal pollution of the environment by nuclear plants 
is compared with that of other power plants. Based on the funda- 
mental laws of thermodynamics and the thermal pollution caused 
by the various methods of power generation, means of utilizing the 
waste heat from the plants for district heating are described with 
reference to examples. It is found that, for Switzerland in particu- 
lar, the utilization of the heat from nuclear power plants could 
considerably reduce the consumption of fuel oil. However, since it 
is not always possible to utilize all the heat produced, especially in 
summer, it has to be dissipated by some other means. To avoid 
heating the rivers excessively, cooling towers may be used. A brief 
summary of the present technical standard of cooling towers and 
their effects on the surroundings is followed by theories connecting 
the possible influence on the climate of heat and dust caused by 
burning fossil fueis. In order to reduce pollution, future develop- 
ment will have to be largely away from fossil fuels and more 
towards nuclear plants combined with district heating. Naturally 
the availability of the primary sources of energy plays a very im- 
portant part. 19 refs. 


RESEARCH, TEST, EXPERIMENTAL, ZERO- 
POWER, AND TRAINING REACTORS AND 
SUBCRITICAL ASSEMBLIES 


REFER ALSO TO CITATION(S) 557, 643, 674, 752 


731 (ANL-CT—76-31) Comparison of analytical predictions 
with HCM test results for FFTF reactor flow induced vibrations 
and of prediction methods. Turula, P. (Argonne National 
Lab., Ill. (USA)). Apr 1976. Contract W-31-109-Eng-38. 73p. AT. 

Verification of the design of various components of the Fast 
Flux Test Facility reactor was based on experimental data derived 
from the Hydraulic Core Mockup, a scale model which simulated 
the hydraulic and structural characteristics of the reactor vessel 
and its internals. In order to take advantage of this data, it was de- 
cided to study the validity of a computer analysis for predicting 
flow induced vibration behavior. For several of the components 
monitored in the experimental work an analytical solution of the 
vibration problem was obtained using the finite element method in 
conjunction with a generally accepted computer code 
(NASTRAN). The computational investigations provided informa- 
tion at two levels: first, modal analyses gave free vibration frequen- 
cies and mode shapes; and, second, response analyses predicted 
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behavior of the components subjected to excitation mechanisms as 
defined by several mathematical models. The experimental data is 
compared to the analytical predictions for the modal results and 
for vibration response amplitudes. The comparison of modal 
results in most cases shows that careful application of the finite 
element method can yield results which agree with experimental 
data. Comparisons of response amplitudes present more difficul- 
ties. The major problems seem to be: first, computed vibration am- 
plitudes are very dependent on the assumptions made for damping 
parameters; and second, the definition of the loading requires the 
selection of specific numeric values for many parameters to which 
the analytical results are sensitive. In spite of these difficulties 
there is some qualitative agreement between computed and mea- 
sured acceleration response and there are some areas where relia- 
ble order of magnitude predictions for displacements can be 
produced. 


732 (GEAP—14080) Experimentally determined flow-in- 
duced vibration and pressure drop characteristics of an FTR stag- 
gered grid-spaced fuel assembly. Canady, M.L. (General Electric 
Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Feb 
1976. Contract E(04-3)-893. 84p. AT. 

Tests were performed to determine the vibrational charac- 
teristics of a mock-up of a staggered-grid-supported Fast Test 
Reactor (FTR) Driver Fuel Assembly. Parameters investigated in- 
cluded flow velocity, Reynolds number, grid span length, axial and 
radial position in bundle, flow pressure fluctuations, angular orien- 
tation relative to the grids and grid cell clearances. The test as- 
sembly was full-scale mockup of a 217-rod FTR driver fuel as- 
sembly utilizing GE staggered-grid supports. 


733 (HEDL-TME—76-9) Enrichment specifications for FTR 
fuel. Cores 3 and 4. Rothrock, R.B.; Nelson, J.V.; Dobbin, K.D.; 
Bennett, R.A.; Baird, Q.L. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Apr 1976. Contract AT(45-1)- 
2170. 89p. AT. 

Fissile enrichments of inner and outer zone FFTF driver 
fuel for Cores 3 and 4 were determined so as to provide substan- 
tially increased excess reactivity for experiments. Impacts of the in- 
creased enrichments and experiment loading on the peak flux, 
overpower margin to incipient melting, control rod strength and 
Doppler coefficient were also evaluated. 


734 (ORNL/ENG—2) Criticality of heterogeneous lattices of 
Experimental Beryllium Oxide Reactor fuel pins in water and in 
aqueous solutions containing boron and uranyl nitrate. Johnson, 
E.B. (Oak Ridge National Lab., Tenn. (USA)). Jul 1976. Contract 
W-7405-eng-26. 32p. Dep. NTIS $4.00. 

The fuel intended for the Experimental Beryllium Oxide 
Reactor was made available for a series of critical experiments at 
the Oak Ridge Critical Experiments Facility. The fuel pins con- 
sisted of compressed ceramic pellets contained in Hastelloy X-280 
tubes. The pellets were a homogeneous mixture of U(62.4)O, and 
BeO. The data generated are applicable to support the establish- 
ment of specifications for the chemical recovery of uranium in a 
process in which boron as a soluble neutron absorber is a part of 
the dissolver solution. It was found that a boron concentration of 
about 0.3 g/liter in a dilute solution of uranyl nitrate 
(approximately 3.7 g of *U/liter) increased the critical mass 60 
percent over that without boron. 


735 (ORNL/NUREG/TM—26) Effect of thermal transients 
on the hardness of Zircaloy fuel cladding. Hobson, D.O. (Oak 
Ridge National Lab., Tenn. (USA)). Jun 1976. Contract W-7405- 
eng-26. 1Sp. Dep. NTIS $3.50. 

This study is directed toward the determination of the ef- 
fects of annealing cycles with rapid heating rates, short hold times 
at specific temperatures, and rapid cool-down rates on the hard- 
ness of Zircaloy fuel cladding. These rapid annealing cycles are 
designed to provide preliminary annealing behavior data on Loss- 
of-Fluid-Test Reactor cladding samples. Information has been ob- 
tained on (1) the time dependence of the hardness as a function of 
annealing temperature, and (2) a correlation of single- and mul- 
titransient annealing relationships. Both single- and triple-cycle 
transients were used; four hold times at each of five maximum 
temperatures comprised the data set (each portion of the triple- 
cycle experiments had isothermal hold times equal to one-third of 
their analogous single-cycle times). It was found that there was lit- 
tle difference in the hardness response between single- and triple- 
cycle transients for a given total hold time at a particular tempera- 
ture. Test temperatures range from 1000 to 1400°F (538 to 
760°C) and hold times from 5 to 135 sec. The 1100°F (593°C) 
level was found to be the transition level for hardness changes, 
with shorter times (5 and 15 sec) effecting little or no hardness 
decrease and the longer times (45 and 135 sec) producing partially 
and fully annealed material, respectively. Temperatures equal to or 
greater than 1300°F (704°C) resulted in fully annealed material for 
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all hold times. The 1000°F (538°C) tests produced no measurable 
softening. 


736 (ORNL/TM—3803) Effects of fast-neutron irradiation 
on sheathed Chromel/Alumel thermocouples. Herskovitz, M.B.; 
Hubbell, H.H. Jr. (Oak Ridge National Lab., Tenn. (USA)). Aug 
1976. Contract W-7405-eng-26. 23p. AT. 

Stainless steel sheathed, magnesium oxide insulated, 
Chromel-P/Alumel thermocouples were tested by irradiation in the 
EBR-II reactor to determine their suitability for use in the Fast 
Test Reactor at the Hanford Engineering Development Laboratory. 
After exposure to high temperature (1200°F) and fast-flux irradia- 
tion (2 x 10”? nvt) in the reactor, there were small changes in the 
thermocouple characteristics. The measured error of these ther- 
mocouples was 2 percent at 1200°F. Thermoelectric inhomogenei- 
ties were generated in the Chromel and Alumel wires in opposite 
polarities with respect to unirradiated wires. These inhomogenei- 
ties were annealed at temperatures above 900°F. The outer diame- 
ter of the sheath increased no more than 1.2 percent. Irradiated 
thermocouples can be expected to perform satisfactorily in this en- 
vironment and would survive many thermal cycles such as might 
occur in a reactor scram. 


737 (ORNL/TM—5415) Oak Ridge research reactor quar- 
terly report, October, November, and December of 1975. Hurt, S.S. 
Ill; Lance, E.D. (Oak Ridge National Lab., Tenn. (USA)). Jul 
1976. Contract W-7405-eng-26. 48p. Dep. NTIS $4.50. 

The ORR operated at an average power level of 29.9 Mw 
for 84.9 percent of the time during October, November, and 
December of 1975. Eleven fuel elements were declared spent 
(52.5 percent average burnup) during the quarter, while twenty- 
nine new elements were placed in service. Four shim-rod elements 
were retired from service at an average burnup of 63 percent. The 
reactor was shut down on eight occasions, all of which were 
scheduled. Two end-of-cycle shutdowns accounted for 80.7 per- 
cent of the total downtime. The remaining downtime was used 
principally for refueling and experiment work. Maintenance activi- 
ties, both mechanical and instrument, were essentially routine in 
nature. Special tests or measurements during the quarter included: 
(1) Flux mapping for core No. 129A; (2) Determination of 
minimum fuel content in ORR fuel elements prior to declaring the 
element spent; (3) Reactor vessel, ultrasonic test, and (4) Visual 
inspection of ORR primary pump. 


738 (ORNL/TM—5541) High flux isotope reactor quarterly 
report, January, February, and March, 1976. McCord, R.V.; Cor- 
bett, B.L. (Oak Ridge National Lab., Tenn. (USA)). Jul 1976. 
Contract W-7405-eng-26. 15Sp. Dep. NTIS $3.50. 

Routine reactor operation with only three end-of-cycle shut- 
downs this quarter resulted in an on-stream time of 95.0 percent. 
The semiannual reactor component inspection was completed, and 
the control plates were changed. Basic operating data for the 
quarter are listed. 


739 (EURFNR—1306) Acoustic measurements at the KNK- 
I reactor. Rohrbacher, H.A.; Aberle, J. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Inst. fuer Reaktorentwicklung). Sep 
1975. Translation of KFK—2156. 44p. Dep. NTIS $4.00. 

Work performed under United States—Euratom Fast Reac- 
tor Exchange Program. 

The acoustic background of the KNK reactor was measured 
over a two years’ period in order to examine the possibilities of ap- 
plying sound analytical measuring techniques in boiling detection. 
The noise spectra obtained within the reactor plenum were evalu- 
ated under different operating conditions. It was shown that the 
reactor plenum is sufficiently decoupled from the acoustic noise 
sources outside the vessel, which opens up good prospects for re- 
liably recording boiling noises occurring in the core zone, using 
direct sensors placed in the sodium plenum, and for evaluating 
them in an integral early acoustic warning system. The resonance 
noises of the secondary sodium pumps were used in the determina- 
tion of the transfer function of sound conducted by solids and 
compared with the response of in-pile sensors. It was found that 
the KNK reactor shows a clear acoustic long-term behavior charc- 
terized by a continually rising integral acoustic intensity for which 
a relation could neither be found to reactor power nor to the coo- 
lant temperature. 


740 Transient in bounded fast multiplying as- 
semblies. Kraft, T.E. Champaign, IL; Univ. of Illinois (1976). 148p. 
University Microfilms Order No. 76-16,151. 

Thesis (Ph. D.). 

A generalized dispersion formalism is developed in the con- 
text of time-, space-, and energy-dependent transport theory. The 
evolution of the neutron population in a fast multiplying system 
following an initial burst of neutrons is examined. The generalized 
dispersion law obtained is an integral equation, in one variable, for 
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the Laplace and Fourier transformed time- and space-dependent 
sources of fission neutrons. An approximation technique is shown 
to generate solutions which converge in L, norm to the exact solu- 
tion for exact elastic, exact inelastic, Goertzel-Grueling or Wigner 
scattering kernels, and any reasonable fission spectrum. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 294, 848, 1500 


741 (AECL—5113, pp 86-100) Radiation exposure control 
programme: its effect on design. Simmons, R.B.V. (AECL, 
Sheridan Park, Ontario). Sep 1975. 

From Symposium on activity transport in CANDUs; Pinawa, 
Manitoba, Canada (18 Nov 1974). 

In Activity transport in CANDUs. 

The paper presented discusses how the Power Projects 
design organization has responded to the problem of operational 
exposure. This response took the form of an organized formal pro- 
gram developed during the Bruce power plant design phase. This 
radiation exposure control program considered: radiation condi- 
tions, number of items requiring attention, number of occasions 
item requires attention, and manhours involved on each occasion. 
Analysis of these factors and comparison with target values ena- 
bled worthwhile reductions to be made in estimated operating ex- 
posure. Activity transport studies, reliability and design detail im- 
provements have all received an impetus from the program. This 
program, which has value both from the economic and the health 
physics points of view, is now a continuing feature of the CANDU 
plant design process. 


(AERE-M—2772) Vapor explosions (fuel-coolant in- 
f sub-surface i of water into 
: preliminary results. Asher, R.C.; Bullen, D.; Davies, 
D. (UKAEA Research Group, Harwell. Atomic Energy Research 
Establishment). Mar 1976. 13p. Dep. NTIS (US Sales Only) $3.50. 
Preliminary experiments are reported on the relationship 
between the injection mode of contact and the occurrence and 
magnitude of vapor explosions. Water was injected beneath the 
surface of molten metals, chiefly tin at 250-900°C. Vapor explo- 
sions occurred in many, but not all, cases. The results are com- 
pared with Dullforce’s observations on the dropping mode of con- 
tact and it appears that rather different behavior is found; in par- 
ticular, the present results suggest that the temperature interaction 
zone is different for the two modes of contact. 


743 (AIl-ERDA—13172) Nuclear safety characterization of 
sodium fires and fast reactor fission products. Quarterly technical 
progress report, January—March 1976. (Atomics International 
Div., Canoga Park, Calif. (USA)). 15 May 1976. Contract AT(04- 
3)-824. 27p. Dep. NTIS $4.00. 

Progress is reported in the areas of sodium jet dispersed 
tests, SOMIX code development, iodine attenuation tests, aerosol 
leakage tests, characterization of aerosols from vaporized fuel, and 
high-temperature properties of fuel materials. 


744 (ANCR-NUREG— 1287) Thermal-hydraulic analysis of 
the semiscale Mod-1 blowdown heat transfer test series. Cozzuol, 
J.M. (Idaho National Engineering Lab., Idaho Falls (USA)). Jun 
1976. Contract E(10-1)-1375. 1035p. Dep. NTIS $5.50. 

Selected experimental thermal-hydraulic data from the 
recent Semiscale Mod-1 blowdown heat transfer test series are 
analyzed from an experimental viewpoint with emphasis on ex- 
plaining those phenomena which influence core fluid behavior. 
Comparisons are made between the trends measured by the system 
instrumentation and the trends predicted by the RELAP4 com- 
puter code to aid in obtaining an understanding of the interactions 
between phenomena occurring in different parts of the system. The 
analyses presented in this report are valuable for evaluating the 
adequacy and improving the predictive capability of analytical 
models developed to predict the system response of a pressurized 
Hy reactor during a postu loss-of-coolant accident 
(LOCA). 


745 (ANCR-NUREG—1307) Experiment data report for 
semiscale MOD-1 tests S-03-A, S-03-B, S-03-C, and S-03-D (reflood 
heat transfer tests). (Idaho National Engineering Lab., Idaho Falls 
i May 1976. Contract E(10-1)-1375. 155p. Dep. NTIS 


Recorded test data are presented for Tests S-03-A, S-03-B, 
S-03-C, and S-03-D of the Semiscale Mod-1 reflood heat transfer 
series (Test Series 3). The tests conducted in this series are 
separate effects core reflood tests performed to determine the 
reflood heat transfer characteristics of the 5.5 foot Mod-1 rod bun- 
die. Tests S-03-A through S-03-D were forced-feed reflood tests in 
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which the reflood rate was held constant during each test. The 
tests were conducted to investigate the effects on system response 
resulting from variations in operating conditions of pressure, tem- 
perature, core power, reflood coolant, subcooling, and heater 
rod thermocouple temperature at reflood initiation. Test S-03-A 
was conducted from an initial system temperature of about 230°F 
at a pressure of 20 psia. Tests S-03-B through S-03-D were con- 
ducted from an initial system temperature of about 290°F at a 
pressure of 60 psia. In all four tests, reflood coolant was injected 
directly into the core barrel by means of a specially designed core 
inlet manifold. The electrically heated core was used in the pres- 
sure vessel to simulate the effects of a nuclear core during reflood. 
All four tests were conducted with a flat radial power profile. Dur- 
ing reflood, core power was reduced from the initial level accord- 
ing to the American Nuclear Society (ANS) decay heat curve plus 
20 percent for pressurized water reactor (PWR) core decay heat. 
The cold leg broken loop piping was open to the pressure suppres- 
sion system (PSS). A separate steam supply system connected to 
the PSS was controlled to maintain constant pressure during the 
tests. 


746 (ANCR-NUREG—1308) Experiment data report for 
semiscale Mod-1 tests S-03-5, S-03-6, S-03-7, and S-03-8 (reflood 
heat transfer tests). (Idaho National Engineering Lab., Idaho Falls 
ga Jun 1976. Contract E(10-1)-1375. 219p. Dep. NTIS 

Recorded test data are presented for Tests S-03-5, S-03-6, 
S-03-7, and S-03-8 of the Semiscale Mod-1 reflood heat transfer 
series (Test Series 3). The tests were performed to determine the 
reflood heat transfer characteristics of the 5.5-ft-long Mod-1 rod 
bundle, to investigate the reflood behavior of the system using 
lower plenum injection, to determine the effects of system scale 
and core power profile by comparison with FLECHT-SET tests, 
and to investigate the effects of intact loop resistance on core 
reflood behavior. The tests were conducted from initial system 
temperatures and pressures of 230°F and 20 psia to 300°F and 60 
psia. During all four tests, reflood coolant was injected in the 
lower plenum from both the accumulator and LPIS systems. An 
electrically heated core was used in the pressure vessel to simulate 
the effects of a nuclear core during reflood. All four tests were 
conducted with a flat radial power profile. During reflood, core 
power was reduced from the initial level in such a manner as to 
simulate the surface heat flux response of nuclear fuel rods. The 
broken loop piping was open to the pressure suppression system 
(PSS). A separate steam supply system connected to the PSS 
system was controlled to maintain constant pressure during the 
tests. 


(ANCR-NUREG—1315) Quarterly technical progress 
report on water reactor safety programs sponsored by the Nuclear 
Regulatory Commission's Division of Reactor Safety Research, 
January—March 1976. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Jun 1976. Contract E(10-1)-1375. 195p. Dep. NTIS 
$7.50. 

Light water reactor sfaety research performed January 
through March 1976 is summarized. Results of the Semiscale Mod- 
1 blowdown heat transfer test series relating to those phenomena 
that influence core fluid and heat transfer effects are analyzed, and 
preliminary analyses of the recently completed reflood heat 
transfer test series are summarized for the forced and gravity feed 
reflood tests. The first nonnuclear LOCE in the LOFT program 
was successfully completed and preliminary results are presented. 
Preliminary results are given for the PCM 8-1 RF Test, the PCM- 
2A Test, and the Irradiation Effects Scoping Test 2 in the Thermal 
Fuel Behavior Program. Model development and verification ef- 
forts reported in the Reactor Behavior Program include checkout 
of RELAP4/MODS Update 1, development of a new hydrodynam- 
ic model for two-phase separated flows, development of the 
RACHET code to assess the assumptions in current fuel behavior 
codes of uniform stress and strain in the cladding, modifications of 
the containment code BEACON, analysis of results from the Hal- 
den Assembly IFA-429 helium sorption experiment, development 
of correlations for the thermal conductivity of UO, and (U,Pu)O,, 
and evaluation of RALAP4 through comparison of calculated 
results with data from the GE Blowdown Heat Transfer and Semis- 
cale experiments. 


748 (ANL—76-37) One-dimensional cladding-relocation 
model for fast-reactor loss-of-flow accidents. Ishii, M.; Chen, W.L.; 
Grolmes, M.A. (Argonne National Lab., Ill. (USA)). Mar 1976. 
Contract W-31-109-Eng-38. 36p. AT. 

The motion and location of the molten cladding during an 
unprotected loss-of-flow accident in liquid-metal fast breeder reac- 
tors are important because of the effects on the reactivity and the 
subsequent fuel motion. The present study analyzes the cladding- 
relocation problem based on a single-channel film-flow model and 
a simple thermal transient model for fuel pins. The motion of mol- 
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ten cladding induced by sodium-vapor streaming undergoes initial 
rapid upward acceleration, slowing down, flow reversal, and even- 
tual slumping down into liquid sodium at the lower end of the 
heated section. Freczing of the molten cladding at the unheated 
upper plenum region is possible; bottom freezing and blockage for- 
mation were also included in the analysis. A sample calculation has 
been made for the R-series seven-pin tests in the TREAT reactor. 
The agreement of the overall physical behavior of the cladding 
motion with the post-test observations is quite satisfactory. 


749 (ANL—76-41) Experimental and analytical study of the 
sputtering phenomena. Howard, P.A. (Argonne National Lab., Ill. 
(USA)). Mar 1976. Contract W-31-109-Eng-38. 100p. Dep. NTIS 
$5.00. 


One form of the sputtering phenomena, the heat-transfer 
process that occurs when an initially hot vertical surface is cooled 
by a falling liquid film, was examined from a new experimental ap- 
proach. The sputtering front is the lowest wetted position on the 
vertical surface and is characterized by a short region of intense 
nucleate boiling. The sputtering front progresses downward at 
nearly a constant rate, the surface below the sputtering front being 
dry and almost adiabatic. This heat-transfer process is of interest in 
the analysis of some of the performance aspects of emergency 
core-cooling systems of light-water reactors. An experimental ap- 
paratus was constructed to examine the heat-transfer charac- 
teristics of a sputtering front. In the present study, a heat source of 
sufficient intensity was located: immediately below the sputtering 
front, which prevented its downward progress, thus permitting 
detailed measurements of steady-state surface temperatures 
throughout a sputtering front. Experimental evidence showed the 
sputtering front to correspond to a critical heat-flux (CHF) 
phenomenon. Data were obtained with water flow rates of 350- 
1600 Ib/sub m//hr-ft and subcoolings of 40-140°F on a °/,-in. solid 
copper rod at 1 atm. A two-dimensional analytical model was 
developed to describe a stationary sputtering front where the wet- 
dry interface corresponds to a CHF phenomena and the dry zone 
is adiabatic. This model is nonlinear because of the temperature 
dependence of the heat-transfer coefficient in the wetted region 
and has yielded good agreement with data. A simplified one- 
dimensional approximation was developed which adequately 
describes these data. Finally, by means of a coordinate transforma- 
tion and additional simplifying assumptions, this analysis was ex- 
tended to analyze moving sputtering fronts, and reasonably good 
agreement with reported data was shown. 


750 (ANL—76-51) Studies of unprotected loss-of-flow ac- 
cidents for the Clinch River Breeder Reactor. Hummel, H.H.; Piz- 
zica, P.A.; Kalimullah. (Argonne National Lab., Ill. (USA)). Apr 
1976. Contract W-109-Eng-38. 40p. Dep. NTIS $4.00. 

Studies of unprotected loss-of-flow accidents in the CRBR 
for various rates of flow coastdown and with various options in the 
SAS 3A code did not lead to conditions for a violent disassembly. 
Maximum fuel temperatures using the SLUMPY module for disas- 
sembly were in the range 4000—4500°C. An approximate treat- 
ment of the LOF-driven TOP accident, not properly modeled by 
SAS 3A, indicates the possibility of some increase in accident 
severity. The effect of fission gas in dispersing fuel was not taken 
into account in these calculations. Parameter variations included 
the presence or absence of axial fuel expansion and of clad motion 
and use of the moving coolant film model versus the static film 
model. Study of severe pipe rupture accidents with scram indicated 
that pin power density and fuel-clad conductance were important 
parameters in determining what coolant flow rate was needed to 
prevent boiling after the rupture. It appears that for the CRBR 
when engineering hot channel factors are considered, this fraction 
would have to exceed 25 percent. 


751 (ANL—76-72) Physics of reactor safety. Quarterly re- 
port, January—March 1976. (Argonne National Lab., Ill. (USA)). 
1976. Contract W-31-109-Eng-38. 43p. Dep. NTIS $4.00. 

Reports on reactor safety research and technical coordina- 
tion of the RSR safety analysis program by members of the Reac- 
tor Safety Appraisals Group, Monte Carlo analysis of safety-related 
critical assembly experiments by members of the Theoretical Fast 
Reactor Physics Group, and planning of DEMO safety-related criti- 
cal experiments by members of the Zero Power Reactor (ZPR) 
Planning and Experiments Group are presented. 


752 (ANL-RDP—50) Reactor Development Program, 
progress report. (Argonne National Lab., ill. (USA)). Apr 1976. 
Contract W-31-109-Eng-38. vp. AT. 

Research progress is reported for the following activities: 
EBR-2, LMFBR design support, instrumentation and control, fuels 
and materials development, reactor physics, reactor safety, and 
other fast breeder reactors. 
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753 (BNL-NUREG—21506) Application of a non-equilibri- 
um drift flux model to two-phase blowdown experiments. Kroeger, 
P.G. (Brookhaven National Lab., Upton, N.Y. (USA)). Aug 1976. 
Contract E(30-1)-16. 60p. (CONF-760810—4). Dep. NTIS $4.50. 

From Specialists meeting on transient two-phase flow; 
Toronto, Canada (3 Aug 1976). 

A vapor drift-flux model has been applied to the discharge 
of two-phase mixtures under choked flow conditions, including 
equilibrium as well as non-equilibrium vapor generation models. 
The system of four conservation equations is being solved, using 
the method of characteristics. Closed form expressions have been 
obtained for the propagation velocities from approximate solutions 
of the system’s characteristic determinant. Treatment of the phase 
change front as a discontinuity, similar to the treatment of shocks 
in single phase gas dynamics, permitted very accurate solutions. 

ood agreement with experimental data is shown. 


754 (BNL-NUREG—50506) Development of a computer 
code for thermal hydraulics of reactors (THOR). Fourth quarterly 
progress report, July—September 1975. Wulff, W. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Apr 1976. Contract E(30-1)- 
16. 43p. Dep. NTIS $4.00. 

The purpose of the advanced code development work re- 
ported is to construct a computer code for the prediction of ther- 
mohydraulic transients in water-cooled nuclear reactor systems. 
The fundamental formulation of fluid dynamics is to be based on 
the one-dimensional drift flux model for nonhomogeneous, 
nonequilibrium flows of two-phase mixtures. Particular emphasis is 
placed on component modeling, automatic prediction of initial 
steady state conditions, inclusion of one-dimensional transient 
neutron kinetics, freedom in the selection of computed spatial 
detail, development of reliable constitutive descriptions, and modu- 
lar code structure. 


755 (CENPD—107(Suppl.5)) ATWS model modifications to 
CESEC. (Combustion Engineering, Inc., Windsor, Conn. (USA)). 
Jun 1976. 24p. Combustion Engineering, Inc., Windsor, CT. 

This report contains the responses to all NRC questions 
concerning CESEC-ATWS model modifications contained in the 
"Status Report for Anticipated Transients Without Scram for 
Combustion Engineering Reactors’’, dated December 9, 1975, and 
its Supplement dated April 14, 1976, which have not been an- 
swered in the previous four supplements to CENPD-107. The 
results of these studies indicate the conclusions stated in Section 
8.0 of CENPD-158, Revision 1, ‘’Analyses of Anticipated 
Transients Without Reactor Scram in Combustion Engineering 
NSSSs’’, dated May, 1976, that ‘’all class B C-E NSSSs can meet 
all safety criteria described in Section 1.2’’ is still valid. 


756 (GEAP—13317-14) BWR _ blowdown heat transfer. 
Fourteenth quarterly progress report, October 1—December 31, 
1975. Tobin, R.J. (General Electric Co., San Jose, Calif. (USA). 
Boiling Water Reactor Systems Dept.). Jan 1976. 124p. NTIS 
$5.50. 

BDHT Testing was completed during the quarter and the 
last of the BDHT test data is reported herein. The mid-pressure 
start and reverse flow jet pump performance tests are discussed. 
Conclusions from the following independent parameter effects stu- 
dies are presented: bypass flow area, drive pump coastdown, al- 
ternate lower-plenum geometry, lower plenum subcooling, and 
steam line breaks. 


757 (HEDL-TME—75-142) Preliminary transient over- 
power analysis of the GE 1200 MWe LMFBR reference design. 
Partain, W.L.; Culley, G.E.; Waltar, A.E. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). Jul 1975. Contract 
E(45-1)-2170. 168p. AT. 

The applicability of present analytical models and the cur- 
rent data base for the safety analysis of large commercial Liquid 
Metal Fast Breeder Reactors (LMFBR) was investigated. In par- 
ticular, the principle focus of the present effort was to determine 
the applicability of the MELT-III code to LMFBR’s of commercial 
size. MELT-III is a coupled neutronics, thermal-hydraulics 
transient code that directly incorporates the SIEX code as a 
steady-state initialization subroutine. The LMFBR chosen for the 
present study is the GE 1200 MW(e) LMFBR Reference Design. 
The safety analysis performed is referred to as the Transient Over- 
power (TOP). It is a hypothetical event postulated to occur as the 
result of an arbitrary reactivity insertion during which the reactor 
protection system is assumed to fail completely. The control rods 
are not inserted and the primary coolant pumps continue to 
operate. The ‘’base case’’ around which TOP parametrics were 
conducted is a 50 cents/sec reactivity insertion into a 6-channel 
representation of the GE 1200 MW(e) core at the beginning of an 
equilibrium fuel cycle. Some calculations were also performed, 
however, for a fi core and for a fully burned core. 
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758 (HEDL-TME—76-42) Radiation exposure control 

semi7annual progress report, January—June 1975. 
Smith, R.C.; ewer J.N.; Brackenbush, L.W.; Faust, L.G. 
(Hanford Engi Development Lab., Richland, Wash. 
(USA)). Jun 1976. Contract E(45-1)-2170. 32p. AT. 

Data on occupational ex re and measurements of the 
radiations from fast-reactor mixed (UO,-PuO,) fuels are presented. 
Dose rate measurement data include; a) measurements of wrist to 
shoulder dose accumulation by men fabricating FBR fuel with high 
exposure plutonium, b) gamma exposure rates from strip layers of 
fuel pins containing high ex re plutonium; c) neutron dose 
rates through four inch Opti/Gel viewing windows: and d) gamma 
energy spectra from plutonium enriched fuel through several com- 
mon shielding materials for gloveboxes. 


759 (IA-LD—1-102) Tsunamis induced by submarine 
slumpings off the coast of Israel. Striem, H.; Miloh, T. (Israel 
Atomic Energy Commission, Tel Aviv. Licensing Div.). Jul 1975. 
23p. INIS. 

The historical description of tsunamis or seismic sea waves 
at the coast of Israel is related. It is found that such an event was 
followed more often by a sea recession than by a shore flooding. A 
quantitative evaluation based on data of actual submarine scars, 
which may have been caused by slumpings on the continental 
slope, is carried out. It was found that the slumping of a mass 6 
km long, 2 km wide and about 50 m deep would cause the forma- 
tion of a shock-induced solitary wave of about 10 m in height at 
the edge of the continental slope. The accompanying draw-down 
of the sea level at the coast would last about 1/2 - 1.5 hours and 
lay the sea floor bare for a distance of about 1/2 - 1.5 km in agree- 
ment with some of the historical descriptions. Though possibly oc- 
curring only once or twice in a millenium, earthquake-induced 
slumpings may constitute a danger to nuclear power plants. 


760 (LA-NUREG—6329-SR) Status of CHAP: composite 
HTGR analysis program. Secker, P.A.; Gilbert, J.S. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Apr 1976. Contract W-7405- 
ENG-36. 52p. Dep. NTIS $4.50. 

Development of an HTGR accident simulation program is in 
progress for the prediction of the overall HTGR plant transient 
response to various initiating events. The status of the digital com- 
puter program named CHAP (Composite HTGR Analysis Pro- 
gram) as of June 30, 1975, is given. The philosophy, structure, and 
capabilities of the CHAP code are discussed. Mathematical 
descriptions are given for those HTGR components that have been 
modeled. Component model validation and evaluation using aux- 
iliary analysis codes are also discussed. 


761 (LA-NUREG—6330-MS) Numerical calculation of 
flashing from long pipes using a two-field model. Rivard, W.C.; 
Torrey, M.D. (Los Alamos Scientific Lab., N.Mex. (USA)). May 
1976. Contract W-7405-Eng-36. 14p. Dep. NTIS $3.50. 

A two-field model for two-phase flows, in which the vapor 
and liquid phases have different densities, velocities, and tempera- 
tures, has been used to calculate the flashing of water from long 
pipes. The IMF (Implicit Multifield) technique is used to numeri- 
cally solve the transient equations that govern the dynamics of 
each phase. The flow physics is described with finite rate phase 
transitions, interfacial friction, heat transfer, pipe wall friction, and 
appropriate state equations. The results of the calculations are 
compared with measured histories of pressure, temperature, and 
void fraction. A parameter study indicates the relative sensitivity of 
the results to the various physical models that are used. 


762 (LA-NUREG—6377-MS) Seismic of a block- 
type nuclear reactor core. Dove, R.C.; Bennett, J.G.; Merson, J.L. 
(Los Alamos Scientific Lab., N.Mex. (USA)). May 1976. Contract 
W-7405-Eng-36. 14p. Dep. NTIS $3.50. 

An analytical model is developed to predict seismic 
response of — gas-cooled reactor cores. The model is used to 
investigate scaling laws involved in the design of physical models 
of such cores, to make parameter studies. 


763 (LA-NUREG—6388-P) Proposal for a seismic facility 
for reactor safety research. Anderson, C.A.; Dove, R.C.; Rhorer, 
R.L. (Los Alamos Scientific Lab., N.Mex. (USA)). Jul 1976. Con- 
tract W-7405-Eng-36. 17p. Dep. NTIS $3.50. 

Certain problem areas in the seismic analysis and design of 
nuclear reactors are enumerated and the way in which an experi- 
mental program might contribute to each area is examined. The 
use of seismic simulation testing receives particular attention, espe- 
cially with regard to the verification of structural response analysis. 
The importance of scale modeling used in conjunction with seismic 
simulation is also stressed. The capabilities of existing seismic 
simulators are summarized, and a proposed facility is described 
which would considerably extend the ability to conduct, with con- 
fidence, confirmatory experiments on the behavior of reactor com- 
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ponents when su ree gue e to seismic excitation. Particular applica- 
tions to gas-cooled and other reactor types are described. 


764 (NUREG—0090-3) Report to congress on abnormal oc 
currences, January—March 1976. Status as of May 31, 1976. 
op mae Regulatory Commission, Washington, D.C. (USA). Office 

of Management Information and Program Control). Jul 1976. 21p. 
NTIS $3.50. 

Section 208 of the Energy Reorganization Act of 1974 
identifies an abnormal occurrence as an unscheduled incident or 
event which the Nuclear Regulatory Commission determines to be 
significant from the standpoint of public health or safety and 
requires a quarterly report of such events to be made to Congress. 
The report presented covers the period from January | to March 
31, 1976. The NRC has determined that during this period: (1) 
There were two abnormal occurrences at the 57 licensed operating 
nuclear power plants. One involved a potential design problem and 
the other involved an occupational incident exposure of 8 rems. 
(2) There were no abnormal occurrences at fuel cycle facilities 
(other than nuclear power plants). (3) There were three abnormal 
occurrences at other licensee facilities. One involved the loss of a 
small radioactive source during shipment; one involved the 
unauthorized removal of material from a waste disposal site; and 
the third involved an occupational incident exposure of 6.9 rems. 
The incidents involved temporary reductions in margins of safety 
normally provided. The report also contains information updating 
several previously reported abnormal occurrences. 


765 (ORNL/NUREG/NSIC—126) Annotated bibliography 
of safety-related occurrences in boiling-water nuclear power plants 
as reported in 1975. Scott, R.L.; Gallaher, R.B. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Jul 1976. Contract W-7405-eng-26. 
399p. Dep. NTIS $15.00. 

The bibliography presented contains 100-word abstracts of 
reports to the U.S. Nuclear Regulatory Commission concerning 
operational events that occurred at boiling-water reactor nuclear 
power plants in 1975. The report includes 1169 abstracts, arranged 
alphabetically by reactor name and then chronologically for each 
reactor, that describe incidents, failures, and design or construc- 
tion deficiencies that were experienced at the facilities. Key-word 
and permuted-title indexes are provided to facilitate location of the 
subjects of interest, and tables that summarize the information 
contained in the bibliography are provided. The information listed 
in the tables includes instrument failures, equipment failures, 
system failures, causes of failures, deficiencies noted, and the time 
of occurrence (i.e., during refueling, operation, testing, or con- 
struction). Seven of the unique events that occurred during the 
year are reviewed in detail. 


766 (ORNL/NUREG/NSIC—127) Annotated bibliography 
of safety-related occurrences in p -water nuclear power 
plants as reported in 1975. Scott, R.L.; Gallaher, R.B. (Oak Ridge 
National Lab., Tenn. (USA)). Jul 1976. Contract W-7405-eng-26. 
379p. Dep. NTIS $15.00. 

The bibliography presented contains 100-word abstracts of 
reports to the U.S. Nuclear Regulatory Commission concerning 
operational events that occurred at pressurized-water reactor 
nuclear power plants in 1975. The report includes ‘1097 abstracts, 
arranged alphabetically by reactor name and then chronologically 
for each reactor, that describe incidents, failures, and design or 
construction deficiencies experienced at the facilities. Key-word 
and permuted-title indexes are provided to facilitate location of the 
subjects of interest, and tables summarizing the information con- 
tained in the bibliography are presented. The information listed in 
the tables includes instrument failures, equipment failures, system 
failures, causes of failures, deficiencies noted, and the time of oc- 
currence (i.e., during refueling, operation, testing, or construc- 
tion). A few of the unique events that occurred during the year are 
reviewed in detail. 


767 (ORNL/NUREG/TM—30) Fission product release from 
LWR fuel. Quarterly progress report, January—March 1976. 
Lorenz, R.A.; Collins, J.L.; Manning, S.R.; Malinauskas, A.P. (Oak 
Ridge National Lab., Tenn. (USA)). 26 May 1976. Contract W- 
7405-eng-26. 33p. Dep. NTIS $4.00. 

Implant tests on fission product distributions in LWR fuel 
rods are reported. The objectives of the tests are to determine the 
quantities of fission products which might be released from fuel 
rods in LOCA conditions and in spent fuel transportation ac- 
cidents. 


768 (ORNL/NUREG/TM—32) Monthly progress report for 
May 1976 for the HTGR safety studies for the Division of Systems 
Safety, U.S. Nuclear Commission. Sanders, J.P. (Oak 
Ridge National Lab., Tenn. (USA)). Jul 1976. Contract W-7405- 
eng-26. 8p. Dep. NTIS $3.50. 
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Progress is reported in the areas of improvements to the 
FLODIS code, development of a flow distribution code for low- 
flow and loss-of-flow conditions, and HEXEREI code development. 


769 (ORNL/NUREG/TM—34) Monthly highlights for Of- 
fice of Nuclear Regulatory Research Programs at Oak Ridge Na- 
tional Laboratory, May 1976. Fee, G.G. (comp.). (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Jul 1976. Contract W-7405-eng-26. 
27p. Dep. NTIS $4.00 

Technical highlights and cost/budget data are presented for 
the following programs: heavy section steel technology, fission 
product beta and gamma energy release, LOCA release from LWR 
fuel, multirod burst tests, Nuclear Safety Information Center, PWR 
blowdown heat transfer-separate effects, zircaloy fuel cladding col- 
lapse studies, zirconium metal-water oxidation kinetics, aerosol 
release and transport from LMFBR fuel, HTGR safety analysis and 
research, and design criteria for piping and nozzles. 


770 (ORNL/TM—5464) Temperature noise analysis at the 
exit of blocked and unblocked, 19-pin electrically heated LMFBR 
fuel subassembly mockups. Fry, D.N.; Leavell, W.H. (Oak Ridge 
National Lab., Tenn. (USA)). Aug 1976. Contract W-7405-eng- 
26. 37p. AT. 

Sodium temperature noise was measured at the exit of simu- 
lated, fast-reactor fuel subassemblies in the Fuel Failure Mockup 
to determine the feasibility of using temperature noise monitors to 
detect flow blockages in fast reactors. Sodium temperature noise at 
the exit of both blocked and unblocked test bundles was charac- 
terized using power spectral density, amplitude probability distribu- 
tion, and root-mean-square analysis. The results show that tem- 
perature noise is dependent on the shape of the lateral tempera- 
ture profile and that if a blockage upstream of the thermocouple 
increases the temperature gradient the noise will increase. Am- 
plitude probability analysis of temperature noise shows a skewed 
amplitude density function about the mean temperature that de- 
pends on the location of the thermocouple with respect to the 
lateral temperature profile. The thermocouples in the FFM were 
located close to the bundle exit and were therefore most likely de- 
tecting predominantly local fluctuations in temperature due to the 
turbulence in the wake zone at the bundle exit. Nevertheless, de- 
tection of blockages by monitoring temperature noise is thought to 
be feasible if thermocouples are properly located downstream from 
a subassembly exit. Additional studies are required to determine 
the optimum thermocouple location for blockage detection. 


771 (REG/G—1.120(6-76)) Fire protection guidelines for 
nuclear power plants. (Nuclear Regulatory Commission, Washing- 
ton, D.C. (USA). Office of Standards Development). Jun 1976. 
23p. NUREG. 

Guidelines acceptable to the NRC staff for implementing in 
the development of a fire protection program for nuclear power 
plants. The purpose of the fire protection program is to ensure the 
capability to shut down the reactor and maintain it in a safe shut- 
down condition and to minimize radioactive releases to the en- 
vironment in the event of a fire. If designs or methods different 
from the guidelines presented herein are used, they must provide 
fire protection comparable to that recommended in the guidelines. 
Suitable bases and justification should be provided for alternative 
approaches to establish acceptable implementaion of General 
Design Criterion 3. 


772 (SAND—75-0497) Proceedings of Post-Accident Heat 
Removal (PAHR) information exchange, Albuquerque, New Mexico, 
October 8—9, 1974. Coats, R.L. (ed.). (Sandia Labs., Al- 
pe age N.Mex. (USA)). Jun 1976. Contract AT(29-1)-789. 
66p. (CONF-7410165—; NUREG—76-6505). Dep. NTIS $6.75. 

From Proceedings of post-accident heat removal informa- 
tion exchange; Albuquerque, New Mexico, United States of Amer- 
ica (USA) (8 Oct 1974). 

Separate abstracts were prepared for each of the eleven 
papers included. 


773 (SAND—75-0497, pp 11-56) Some considerations in 
postaccident heat removal. Catton, I. (Univ. of California, Los An- 
geles). Jun 1976. 

From Proceedings of post-accident heat removal informa- 
tion exchange; Albuquerque, New Mexico, United States of Amer- 
ica (USA) (8 Oct 1974). 

In Proceedings of Post-Accident Heat Removal (PAHR) in- 
formation exchange. 

Various conceptual designs for postaccident heat removal 
systems in LMFBR type reactors are described. Some theoretical 
studies on debris beds, molten layers, and downward facing heated 
surfaces are also discussed. 


774 (SAND—75-0497, pp 57-60) ge of uncertainties of 
PAHR initial state definition for loss-of-flow and transient over- 
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power hypothetical core disruptive accidents. Fischer, G.J. 
(Brookhaven National Lab., Upton, NY). Jun 1976. 

From Proceedings of post-accident heat removal informa- 
tion exchange; arian erque, New Mexico, United States of Amer- 
ica (USA) (8 Oct 1974 

In Proceedings or Post-Accident Heat Removal (PAHR) in- 
formation exchange. 

Problems in defining initial conditions for loss-of-flow and 
transient overpower accidents in PAHR studies of LMFBR type 
reactors are discussed. 


775 (SAND—75-0497, pp 61-62) BNL PAHR program. 
Kazimi, M.S.; Fischer, G.J. (Brookhaven National Lab., Upton, 
NY). Jun 1976. 

From Proceedings of post-accident heat removal informa- 
tion exchange; Albuquerque, New Mexico, United States of Amer- 
ica (USA) (8 Oct 1974). 

In Proceedings of Post-Accident Heat Removal (PAHR) in- 
formation exchange. 

The BNL program of fast reactor safety studies includes 
analysis of postaccident heat removal problems for the LMFBRs. 
This PAHR effort includes scoping analyses in the following areas: 
(1) Dynamics of postaccident debris relocation and the resulting 
distribution of the debris within the reactor system; (2) the poten- 
tial and severity of recriticality events due to long-term movement 
of the core debris; and (3) the capacity for adequate heat removal 
from the reactor following hypothetical transient overpower and 
loss of flow accidents, as applied to the CRBR reactor. 


776 (SAND—75-0497, pp 63-64) Particulate-debris-bed 
leveling experiments in water. Gabor, J.D. (Argonne National Lab., 
IL). Jun 1976. 

From Proceedings of post-accident heat removal informa- 
tion exchange; Albuquerque, New Mexico, United States of Amer- 
ica (USA) (8 Oct 1974). 

In Proceedings of Post-Accident Heat Removal (PAHR) in- 
formation exchange. 

The behavior of particulate debris beds is of interest to 
postaccident heat removal because of the strong tendency of mol- 
ten fuel to fragment on quenching in sodium. The molten fuel is 
converted into a cloud of particulate, which then settles on availa- 
ble horizontal surfaces to build up particulate '‘debris beds.’’ Bed 
depth is important in determining whether the heat generated 
within the bed can be dissipated to the overlying sodium or 
whether a dryout would occur at the bottom of the bed. Small- 
scale tests have indicated that there is a tendency for spontaneous 
self-leveling of the beds. This would have the effect of eliminating 
dryouts that might be caused by any localized piling of the particu- 
late while the bed is formed. The self-leveling is due to particle 
movements that occur when the sodium within the interstices of 
the particle bed begins to boil. The expected degree to which this 
vapor-induced particle movement will cause piles of settled fuel 
fragments to level was investigated by induction heating of simu- 
lant materials. 


777 (SAND—75-0497, pp 65-70) Nonboiling pools. Baker, 
L. Jr. (Argonne National Lab., IL). Jun 1976. 

From Proceedings of post-accident heat removal informa- 
tion exchange; Albuquerque, New Mexico, United States of Amer- 
ica (USA) (8 Oct 1974). 

In Proceedings of Post-Accident Heat Removal (PAHR) in- 
formation exchange. 

The estimation of downward heat flux by steady-state con- 
duction heat transfer analysis in postaccident heat removal studies 
is discussed. 


778 (SAND—75-0497, pp 71-76) Boiling pools. Gabor, J.D. 
(Argonne National Lab., IL). Jun 1976. 

From Proceedings of post-accident heat removal informa- 
tion exchange; Albuquerque, New Mexico, United States of Amer- 
ica (USA) (8 Oct 1974). 

In Proceedings of Post-Accident Heat Removal (PAHR) in- 
formation exchange. 

Postaccident heat removal (PAHR) analyses for LMFBRs 
require estimates of heat fluxes from boiling fuel pools. The 
analyses must account for volumetric heat generation resulting 
from fission-product decay and containment in stainless steel struc- 
tures. Knowledge of the possible magnitudes of the heat fluxes at 
the boundaries of a fuel pool is a to bound the extent of 
melting attack on the stainless steel and the rate at which heat 
must be removed in order to stabilize the pool and prevent 
meltthrough. Some simulation studies using electrical internal-re- 
sistance heating of salt-water pools are discussed. 


779 (SAND—75-0497, pp 77-90) Molten core heat transfer 
studies. Kulacki, F.A. (Ohio State Univ., Columbus). Jun 1976. 
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From Proceedings of post-accident heat removal informa- 
tion exchange; Albuquerque, New Mexico, United States of Amer- 
ica (USA) (8 Oct 1974). 

In Proceedings of Post-Accident Heat Removal (PAHR) in- 
formation exchange. 

Some studies on natural convection heat transfer in simu- 
lated reactor core meltdowns are reviewed. 


780 (SAND—75-0497, pp 91-100) Sandia Laboratories’ 
debris bed studies - Rivard, J.B. (Sandia Labs., Al- 
buquerque, NM). Jun 1976. 

From Proceedings of post-accident heat removal informa- 
tion exchange; Albuquerque, New Mexico, United States of Amer- 
ica (USA) (8 Oct 1974). 

In Proceedings of Post-Accident Heat Removal (PAHR) in- 
formation exchange. 

The primary objectives of the debris bed studies are: (1) to 
produce beds of particulate material representing LMFBR core 
debris, self-heated by uranium fission (simulating fission-product 
decay heating), submerged in liquid sodium; (2) to measure the 
heat flux given up to the sodium parametrically as a function of 
specific power, bed composition, characterization and depth, and 
sodium temperature; and (3) to determine the stable regimes of 
operation of self-heated debris beds, i.e., the regimes in which heat 
is continuously removed in a nondestructive manner, and in which 
sodium dryout does not occur. The secondary objectives of the 
debris bed studies include: (1) development of a 20-kW capacity, 
fast-responding helium heat-removal loop for in-pile experimenta- 
tion in the Annular Core Pulse Reactor (ACPR), (2) development 
of practical analytical descriptions and correlations by which the 
limited data obtained in-pile may be applied to HCDA and other 
experiments, and (3) evaluate the implications for the containment 
of core debris following various HFDA’s in current LMFBR 
designs. 


781 (SAND—75-0497, pp 101-158) Review of selected ef- 
forts at the Oak National Laboratory on core melt-through. 
Fontana, M.H. (Oak Ridge National Lab., TN). Jun 1976. 

From Proceedings of post-accident heat removal informa- 
tion exchange; Albuquerque, New Mexico, United States of Amer- 
ica (USA) (8 Oct 1974). 

In Proceedings of Post-Accident Heat Removal (PAHR) in- 
formation exchange. 

A listing of factors that should be considered to assure post- 
accident containment integrity in LMFBR’s, a preliminary evalua- 
tion ‘of penetration of concrete by a molten fuel mass following a 
core melt of an LWR, and an preliminary experimental survey of 
the ability of refractory materials to withstand molten UO, are 
presented. Results are summarized in the synopsis of each part of 
the presentation. 


782 (SAND—75-0497, pp 159-162) Core catcher technolo- 
gy- Baker, L. Jr. (Argonne National Lab., IL). Jun 1976. 

From Proceedings of post-accident heat removal informa- 
tion exchange; Albuquerque, New Mexico, United States of Amer- 
ica (USA) (8 Oct 1974). 

In Proceedings of Post-Accident Heat Removal (PAHR) in- 
formation exchange. 

The sacrificial barrier concept of an LMFBR core catcher is 
discussed. 


783 (SAND—75-0497, pp 163-164) Engineering analysis of 
post accident heat removal. Gluekler, E.L. (General Electric Co., 
Sunnyvale, CA). Jun 1976. 

From Proceedings of post-accident heat removal informa- 
tion exchange; Albuquerque, New Mexico, United States of Amer- 
ica (USA) (8 Oct 1974). 

In Proceedings of Post-Accident Heat Removal (PAHR) in- 
formation exchange. 

The activities at GE on PACR include the review of design 
concepts and analytical tools, engineering methods development, 
conceptual design and design analysis, and the identification of ex- 
periments required to support the feasibility of the design. 


784 (SAND—75-5120) Inelastic response of a nuclear pipe 
elbow subjected to rupture forces. Biffle, J.H.; Gubbels, M.H. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. Contract 
AT(29-1)-789. 32p. (CONF-760905—9). Dep. NTIS $4.00. 
From International joint pressure vessels and piping and 
troleum mechanical engineering conference; Mexico City, Mex- 
ico (19 Sep 1976). 

The response of pipe elbow subjected to rupture forces is 
calculated with a technique capable of describing the large-defor- 
mation inelastic dynamic of a three-dimensional struc- 
ture. The method is a mixed finite element technique. 
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785 (SAND—76-0337) Full-scale Tornado-missile impact 
tests. (Sandia Labs., Tonopah, Nev. (USA)). Apr 1976. Contract 
AT(29-1)-789. 57p. (EPRI-NP—148). Dep. NTIS $4.50. 

For Electric Power Research Inst., Palo Alto, CA. 

Initial tests with four t of hypothetical tornado-borne 
missiles impacting reinforc concrete panels have been 
completed. Panel thicknesses are typical of walls in nuclear power 
facilities. In the seven tests, the missiles were rocket propelled to 
velocities currently postulated as being attainable by debris in tor- 
nadoes. The objective of the 18-test program is to ascertain the 
vulnerability of test panels to penetration and backface scabbing. 
The four missile types being tested are: a 1500-pound 35-foot long 
utility pole, an 8-pound 1l-inch Grade 60 reinforcing bar, a 78- 
pound. 3-inch Schedule 40 pipe, and a 743-pound 12-inch 
Schedule 40 pipe. The test panels are 12, 18, and 24 inches thick 
with 15 by 15 foot free spans. They were constructed to current 
minimum ACI standards: 3000 psi design strength (actual strength 
about 3600 psi) and 0.2 percent reinforcing steel area each way, 
each face (actual area is about 0.27 percent with bars on 12-inch 
centers). The 12-inch pipe has been identified as the critical mis- 
sile for design of nuclear facility walls under currently specified 
impact conditions. The utility poles splintered upon impact causing 
virtually no impact damage, and the 3-inch pipe and l-inch rebar 
were comparatively ineffectual because of their light weight. 


786 (WCAP—8768) Safety related research and develop- 
ment for Westinghouse pressurized water reactors program summa- 
ries. Eggleston, F.T. (Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA)). Spr 1976. vp. NRC. 

Included are summaries of core stability evaluation, ice con- 
denser containment program, full length emergency cooling heat 
transfer system effects tests, reactor vessel thermal shock program, 
delaying departure from nucleate boiling testing, acoustical moni- 
toring program, steam/water mixing tests, 17 x 17 fuel assembly 
verification, and reactor coolant pump tests. (DG) 


787 (ANL-Trans— 1063) Creys-Malv:iie Power Plant. Safety 
problems created by the design and the construction. LeMarechal, 
T.; Lucenet, G.; Meyer-Heine, A.; Chalot, A.; Malaval, C. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). 1975. Translation of paper presented at Ist European 
conference, Paris, France, April 21—25, 1975. (CONF- 
750411—92). 13p. Dep. NTIS $3.50. 

From European nuclear conference; Paris, France (21 Apr 
1975). 

Some of the unique safety problems posed by the size and 
complexity of the Super Phenix Reactor are discussed. 


788 Computer techniue for calculating the radiological con- 
sequences of rized water reactor power plant hypothetical ac- 
cidents. Gill, C.F. Rolla, MO; Univ. of Missouri (1975). 212p. 
University Microfilms Order No. 76-14,615. 

Thesis (Ph. D.). 

A closed form analytical method of calculating the radiolog- 
ical consequences of ten pressurized water reactor (PWR) 
hypothetical accidents was developed. This methodology was used 
to develop a computer code, DOSES, to compute the gamma- 
whole body, beta-skin and iodine inhalation thyroid doses at the 
site boundary, at the low population zone outer boundary and for 
control room occupancy for the ten PWR hypothetical accidents. 
DOSES was developed to operate in the conversational remote ter- 
minal mode and to provide a mechanism for producing required 
information for chapter 15 of PWR nuclear power plant safety 
analysis reports. The identification of causes and accident descrip- 
tions, fission product release and dose analysis assumptions, dose 
calculation models, input parameters to the computer code DOSES 
and the dose results and conclusions are presented for each of the 
ten hypothetical PWR accidents for a typical PWR nuclear power 
plant. The severity rank and the conservatism ratios of each ac- 
cident were calculated. The loss of coolant accident was found to 
be the most severe. All doses calculated for the plant considered 
fell well within the limits of 10 CFR 100 and General Design 
Criterion 19 of Appendix A to 10 CFR 50. 


789 (EURFNR—1283) Calculation of vapor pressures of 
oxide fuels up to 5000 K in equilibrium and non-equilibrium 
evaporation. Breitung, W. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik). 
Jun 1975. Translation of KFK—2091i. 83p. Dep. NTIS $5.00. 

Work performed under United States—Euratom Fast Reac- 
tor Exchange Program. 

The evaporation kinetics of multi-component systems is stu- 
died with UO, as the example. The evaporation, which is generally 
incongruent, implies that two opposing types of steady-state 
evaporation must be distinguished: equilibrium evaporation and 
forced congruent’’ evaporation. In the first case, a homogeneous 
composition of the material is maintained despite incongruent 





88 ERDA ENERGY RESEARCH ABSTRACTS 


evaporation from the surface. This is ensured by sufficiently large 
diffusion flows towards the evaporating surface within the su 
stance. By contrast, forced congruent evaporation occurring in the 
case of intensive a gives rise to concentration gradients 
in the material, which are due to the high evaporation rates. The 
evaporating surface changes its composition such that congruent 
evaporation of the material takes place. The two types of evapora- 
tion indicated entail different vapor pressures. In some prompt 
critical reactor incidents forced congruent evaporation must be an- 
ticipated. The calculation of the vapor pressures of UO/sub 2+-x/ 
and (U, Pu)0/sub 2+-x/ for both types of evaporation up to tem- 

rature of 5000 K is presented. The calculating procedures are 
sere on the method of Rand and Markin (1967) incorporating 
the recent thermodynamic data. The agreement between the mea- 
sured and calculated total pressures is good for the ranges of tem- 
perature and stoichiometry for which experimental results are 
available. This supports the results calculated for higher tempera- 
ture ranges. 


790 Recovery of coolant flow following rapid release of fis- 
sion gas from a postulated multiple pin failure in a liquid-metal fast 
breeder reactor subassembly. Chawla, T.C.; Hauser, G.M.; 
Grolmes, M.A.; Fauske, H.K. (Argonne National Lab., IL). Nucl. 
Sci. Eng.; 58: No. 9, 21-32/Sep 1975). 

A previous single-bubtie model describing the coolant mo- 
tion within an oxide fuel subassembly of a liquid-metal fast breeder 
reactor due to rapid gas release from multiple pin failure has been 
extended to include the description of coolant motion following 
the release of fission gas into the exit coolant plenum. The present 
model supplements the previous model in that it follows the mo- 
tion of the lower gas-liquid interface by allowing for the expansion 
of gas in the exit plenum in the form of a spherical bubble, and by 
allowing it to detach and form another bubble in its place. The 
sample calculations for a Fast Flux Test Facility reactor subas- 
sembly indicate that the recovery of coolant flow, even with a 
nearly simultaneous breach of all 217 pins in the subassembly, is 
very rapid, and the total transient time is not long enough to cause 
any significant overheating of the coolant and the cladding. 


791 Application of the Dragon reactor experiment to the 
safety evaluation of current HTR systems. Ashworth, F.P.O. 
(Organization for Economic Co-Operation and Development, Win- 
frith (UK). High Temperature Reactor Project); Faircloth, R.L. 
(UKAEA Research Group, Harwell. Atomic Energy Research 
Establishment). pp 165-188 of In Gas-cooled reactors with empha- 
sis on advanced systems. Vol. I. Vienna; [AEA (1976). 

From Symposium on gas-cooled reactors with emphasis on 
advanced systems; Juelich, F.R. Germany (13 Oct 1975). 

An important component of the confidence required for the 
safety assessment of high-temperature reactors is the experimental 
proof of phenomena such as fission product release or core corro- 
sion. The most convincing experiments are those carried out in a 
reactor. This paper outlines the scope of experiments relevant to 
safety which can be done in the Dragon Reactor Experiment and 
describes as an example the experimental campaign and the cur- 
rent outcome of the work on validating the predictions of caesium 
release and migration. 


792 HTGR safety: status and pe ive. Stadie, K.B. 
(Nuclear Energy Agency, 75 - Paris (France)); Ashworth, F.P.O. 
(Organization for Economic Co-Operation and Development, Win- 
frith (UK). High Temperature Reactor Project). pp 87-90 of In 
Gas-cooled reactors with emphasis on advanced systems. Vol. I. 
Vienna; IAEA (1976). 

From Symposium on gas-cooled reactors with emphasis on 
advanced systems; Juelich, F.R. Germany (13 Oct 1975). 

The OECD Committee on the Safety of Nuclear Installa- 
tions (CSNI) held a Specialists’ Meeting on the Safety of high-tem- 
perature gas-cooled reactors at the Reactor Centrum Nederland 
(RCN) Petten in May 1975. This paper summarizes the results of 
this meeting and reports on the recommendations for further ac- 
tivities within the framework of CSNI. The experts agreed that the 
high-temperature gas-cooled reactor (HTGR) has a number of 
distinct safety advantages and noted that achievements and 
requirements converge in several areas. In addition, the meeting 
identified areas which require further attention, such as the relia- 
bility of steam generators and the effectiveness of the heat removal 
system as heat sinks; the consequences of low probability ac- 
cidents; primary circuit instrumentation and the anti-seismic design 
of safety related components. There was general agreement on an 
international Accident Initiation and Progression Analysis for the 


793 Space—time neutrons applied to fast reactor disassembly 
calculations. Young, M.F. Champaign, IL; Univ. of Illinois (1976). 
140p. University Microfilms Order No. 76-16,216. 

Thesis (Ph. D.). 


ERA VOL. 2, NO. 1 


A_ two-dimensional space-time neutronics model is 
developed and incorporated into the fast reactor disassembly pro- 
gram VENUS-II. The model uses the quasistatic approximation and 
multichannel synthesis of the two-dimensional shape function from 
one-dimensional solutions. Coupling between the Eulerian 
neutronics spatial grid and the moving Lagrangian hydrodynamics 
grid is by means of a periodic rezoning technique which also al- 
lows extended motion calculations to be done with the computer 
code. Comparisons are made between the neutronics model in sin- 
gle-channel one-group form and analytic and numerical finite dif- 
ference solutions. Several fast reactor disassembly cases are calcu- 
lated using the author’s model and compared to two other disas- 
sembly models, VENUS-II and FX2-POOL. Results of the various 
tests are discussed and recommendations made for future work 
using the new disassembly model. 


794 Brown Boveri's contribution to the safety of nuclear 
power stations. Hentschel, G. Brown Boveri Rev.; 63: No. 1, 5- 
16(Jan 1976). 

The first part of the report is concerned with the safety of 
nuclear power stations and also describes the measures which are 
taken to ensure that the operation of such power stations is techni- 
cally safe. In the second part consideration is given to external in- 
fluences. A concept is introduced by which a nuclear power sta- 
tion can be effectively protected against such influences. 


795 (JPNRSR—18) ROSA-II test data report II (Runs 307, 
308, 309). (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). Sep 1976. Translation of JAERI- 
Memo—6241. 86p. NTIS. 

Work performed under United States Nuclear Regulatory 
Commission—Light Water Reactor Safety Technical Exchange 
Program. 

This report is a compilation of a section of the results of the 
ROSA-II experiment that simulate a loss of coolant accident 
(LOCA) in a light water reactor. The experimental conditions, ex- 
perimental data, and the interpretation of the phenomena are 
presented for various runs (Runs 307, 308, and 309). 
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796 (CONF-760212—(Summ.)) Energy storage: user needs 
and technology ap Engineering foundation conference, 
Asilomar, Pacific Grove, California, February 8—13, 1976. Execu- 
tive summary. (Electric Power Research Inst., Palo Alto, Calif. 
(USA); Energy Research and Development Administration, 
Washington, D.C. (USA)). 1976. 60p. Dep. NTIS $4.50. 

From Engineering foundation conference; Pacific Grove, 
California, United States of America (USA) (8 Feb 1976). 

Brief summaries of nine papers and topics of seven working 
groups are presented. The papers are entitled: Utility Problems and 
Needs for Energy Storage; Dispersed Energy Storage Credits; In- 
stitutional Barrier to Energy Storage; Transportation, Building, and 
Industrial Problems and Needs for Energy Storage; Role of 
Government and F inancial Institutions; Chemical and Elec- 
trochemical Energy Storage; Surface and Underground Pumped- 
Hydro S torage and Compressed-Air Storage; Thermal-Energy 
Storage; and Flywheel and Superconducting Magnetic Energy 
Storage. The topics of the working groups are: Conventional Utili- 
ty, Less Than 24-Hr Storage; Conventional Utility, Less Than 24- 
Hr Storage; Conventional Utility, More Than 24-Hr Storage; Solar 
Electric Utility Storage; Industrial Storage; Residential/Commercial 
Storage; and Transportation and Energy Storage. (TFD) 


MAGNETIC 


797 (LA—6434-PR) Superconducting magnetic energy 
storage project at LASL. Progress report, October 1, 1975—March 
31, 1976. Hassenzahl, W.V. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Jul 1976. Contract W-7405-eng-36. 20p. Dep. NTIS 
$3.50. 

The tenth progress report of the Los Alamos Scientific 
Laboratory Superconducting Magnetic Energy Sto (SMES) 
Development Project covers the period October 1, 1975 to March 
31, 1976. Details are reported on the design of a 100-MJ super- 
conducting magnet energy storage system. Superconducting wire 
(monolith) of a type which may be used in the 100-MJ model was 
wound into a small coil consisting of six double pancakes. After 
considerable training, the coil, which has the same magnetic field 
vs current characteristic as the 100-MJ model, reached approxi- 
mately 90 percent of short sample critical current as defined by a 
resistivity of 10-'' Qcm. A superconducting cable having short 
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sample characteristics similar to the monolith was also wound into 
a double . There was much less training and the maximum 
current was equal to the short sample current at a resistivity of 
10-* Ocm. S circuits were to it the stored 
ene saat al es date cee ce an hamene A Ise 
(3 ) ac-dc-ac converter was successfully tested on a small 70- 
H coil, and additional components have been acquired to modify 
the converter for 12-pulse operation. 
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REFER ALSO TO CITATION(S) 951, 952, 953, 955, 1085, 1086, 
1087, 1088, 1089, 1090, 1091, 1092, 1094, 1095, 1099 


798 (ERDA—76-85) ag of the 1975 
peg, sym California, November 10—12, 
1975. Chang, G.C.; Stone, R.G. ” (eds.). (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 1975. 299p. (CONF- 
751133—). Dep. NTIS $9.25. 

From Proceedings of fly wheel technology; Berkeley, 


California, USA (10 Nov 1975). 

Thirty-four papers on flywheel technology were presented at 
(Ck) conference. A separate entry was prepared for each paper. 
(LC 
799 (ERDA—76-85, pp 16-17) Flywheel systems applica- 
pr Notti, J.E. Jr. (Rockwell International Corp., Downey, CA). 
1 ‘é 


From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

Flywheel energy storage systems (FESS) were studied within 
the framework of both the near term and projected 1985-1995 
technology for their applicability to the residential, commercial, in- 
dustrial, transportation and utility sectors. 


800 (ERDA—76-85, pp 26-33) Postal vehicle missions. Nor- 
man, T. (U. S. Postal Service, Rockville, MD). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

The Postal Service has a program under way to reduce the 
operating cost, the dependence on oil-based fuel and the pollution 
characteristics of its vehicle fleet. At present, more than 90,000 
relatively inefficient gasoline-powered vehicles are in use on postal 
routes requiring 100 to 600 stops per day. After extensive testing 
of three developmental all-electric trucks on simulated postal 
routes, the Service bought 352 trucks for o; i use. Other 
efforts are being made to develop efficient specialized vehicles. A 
contract will be let soon for development of a flywheel electric 
vehicle. A hybrid electric truck with a small internal combustion 
engine is ready for evaluation, and four small diesel trucks are 
under test. Other approaches are being considered 


801 (ERDA—76-85, pp 34-39) Broad range of flywheel ap- 
plications. Rabenhorst, D. W. (Johns Hopkins Univ., Laurel, MD). 
1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

Flywheels of three basic types, depending on their cost and 
their ility in meeting performance requirements are con- 
sidered. h type is discussed in terms of materials, energy inputs 
and outputs and field of application. 


802 (ERDA—76-85, pp 40-52) Systems aspects of energy 
wheels. Schlieben, E.W. (Radio Corp. of America, Princeton, NJ). 


1975 
From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 
In Proceedings of the 1975 flywheel technology symposium. 
Energy wheels (flywheels) are not just wheels. They are 
components of a system, and system requirements dictate their 
design. Other components, such as the motor/generator and con- 
trols, suspension system, vacuum and safety housings, support 
structures, gimbals and power conditioner unit, are also major 
parts of the system. Some flywheel system considerations — 
shelf life, safety, system weight, energy density per Rimoniy. 
system, system dynamics, life and cost are discussed. 
magnetically-supported fiber — have great poten 
With further development they have high, os cae on 
density (up 2 60 watts/Ib), good durability at high stresses, long 
> (u ab mney dh with almost unlimited rec g, long shelf 
+ BH run time) with low bearing energy good 
pad en ‘ated characteristics. We are considering these aspects in 
our 
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803 (ERDA—76-85, 53-55) Program for composite 
Chiao, T.T.,; Eg R.G. (Univ. of California, Liver- 

more). 1975. 

From Proceedings of fly wheel technology; Berke! 
California, USA (10 Now 1975). , ey, 

In Proceedings of the 1975 flywheel technology symposium. 

The Lawrence Livermore Laboratory has mapped out a 
flywheel development program intended to: provide a data base for 
engineering design; solve some long-standing problems of com- 
posites; and develop flywheel manufacturing processes. Informa- 
tion generated will be disseminated promptly to industry. These 
studies of composites will characterize fiber-resin matrices, mea- 
sure their static engineering properties, including those that are 
time-dependent, examine failure criteria, reliability and fatigue re- 
sistance and study hybrid fiber resin constructions. Model 
flywheels will be built and techniques for their mass production 
will be evaluated. 


804 (ERDA—76-85. pp 56-58) Design, construction and 
testing of advanced composite flywheels at the U. S. Naval Acade- 
my. McCoy, R.A. (U. S. Naval Academy, Annapolis). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

Flywheels based on two configurations, an optimized disc 
and an optimized bar, will be built by layup techniques from high 
strength E-glass/epoxy tape. The 25-lb. models will be tested in an 
evacuated chamber. 


805 (ERDA—76-85, pp 59-61) Keviar/epoxy flywheels: an 
experimental study. Moss, M.; Gerstle, F.P. Jr. (Sandia Labs., Al- 
buquerque, NM). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

Regardless of configuration, the energy density of a flywheel 
is some fraction of the specific strength of the material of which it 
is made. Because those engineering materials that have the highest 
specific strengths (filament-reinforced resins) are highly anisotrop- 
ic, there is no single optimum configuration for all such materials 
if their mechanical properties are to be fully exploited. Based upon 
analytical and experimental studies, it was found that a highly effi- 
cient flywheel geometry for anisotropic materials is a circum- 
ferentially-wound solid disk. Using flat disks 21 cm in diameter 
and 3 cm thick, made from Kevlar 49 yarns that were wet-wound 
circumferentially with epoxy resin, speeds of 21,000 rpm were 
achieved (the maximum in our present facility) without visible 
damage to the disks. At this speed the energy density was 1.7 watt- 
hour/Ib. 


806 (ERDA—76-85, pp 62-75) Garrett's outlook on vehicle 
Friedericy, J.A.; Raynard, A.E. (Garrett Airesearch, 

Torrance, CA). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

The viewgraph presentation included information on energy 
storage principles; flywheel uses in New York subway cars; design 
of an energy storage car; flywheel materials, design, and safety; 
energy savings due to flywheel storage; losses in flywheel com- 
ponents; and studies of composite materials for flywheels. (LCL) 


807 (ERDA—76-85, pp 89-90) Polar weave composite 
Garber, A.M. (General Electric Co., Philadelphia). 
1975. 
From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 
In Proceedings of the 1975 flywheel technology symposium. 
Polar Weave is a 3-dimensional reinforced composite 
material developed to provide characteristics not attainable in typi- 
cal reinforced composites or 2-dimensional reinforced plastics, 
such as filament wound composites. These characteristics are high 
strength and improved shear capability in all directions. The ad- 
vantages of Polar Weave in flywheels are discussed. Preliminary 
calculations indicate that flywheels with an energy density of 40 
watt-hrs/Ib can be obtained with an Epoxy-Kevlar 49 Polar Weave 


9 (LCL) 
PDA —Te48, pp 91-104) Bearing and electrical 
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gs of fly wheel technology; Berkeley, 
Calttorain't USA (10 Nov 1975). 
In Proceedings of the 1975 flywheel technology symposium. 
Sandia's interest in flywheel energy storage stems from its 
pr pe pee in systems integration and advanced composite materi- 
and considerations for storage in solar and wind energy conver- 
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sion projects. Other talks covered various theoretical and experi- 
mental aspects of the flywheel itself. A tutorial review of magnetic 
bearings and electrical input-output for flywheel systems is 
presented. In the flywheel/hybrid systems project for vehicles, San- 
dia Laboratories is basically a catalyst for the development of 
these systems by private industry. This presentation begins with 
basic principles, gives application examples and suggests avenues 
for future research and prototype development. 


809 (ERDA—76-85, pp 110-116) Rim-spoke composite 
flywheels: detailed stress and vibration analysis. Chamis, C.C.; Kira- 
ly, L.J. (NASA, Cleveland). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

NASTRAN is used to perform a detailed stress and vibra- 
tion analysis of thin-wal!, cylindrical-shell, rim-spoke, single-rim 
and multi-rim composite flywheels. The results obtained indicate in 
a preliminary way that such flywheels have potential for the power 
storage requirements of the ERDA-NASA 100 KW wind turbine 
generator. 


810 (ERDA—76-85, pp 117-122) USA—MERDC high 
storage homogenous flywheel module. Davis, D.E. (Rockwell Inter- 
national, Canoga Park, CA). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

A 30 kWh flywheel energy storage module is being designed 
by Rockwell International, Rocketdyne Division, for the U.S. Army 
Mobile Equipment Research and Development Center (USA- 
MERDC). This module represents a major milestone toward high 
energy density, high energy storage flywheel systems. 


811 (ERDA—76-85, pp 123-132) Ideas and experiments in 
magnetic interfacing. Aaland, K.; Lane, J.E. (Univ. of California, 
Livermore). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

Simulated experiments on a small scale have begun as a 
result of developing magnetomechanical devices. Rim-only suspen- 
sion and driving wheels for automobiles are envisioned, with ener- 
gy coming from two counter-revolving rim-only flywheels. The 
taboo that magnetic bearings can only be stable by active feedback 
is denied. 


812 (ERDA—76-85, pp 133-145) Approach to flywheel 
development. Andeen, G.B. (Stanford Research Inst., Menlo Park, 
CA). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

A 26'’-diameter, high-speed composite-type flywheel that 
had a 1/2-inch square cross-section Kevlar/epoxy rim and two S- 
glass/epoxy spokes was designed, built and tested. Instabilities 
created by whirling in a vacuum test chamber at supercritical 
speeds were controlled with a Coulomb-type frictional damping 
device. Rotor dynamics, stresses, balancing and some supercritical 
speed considerations that arise in flywheel design are discussed. A 
list of references is appended. Though clever designs may solve 
short-run problems, it is believed that successful composite 
flywheels will require new technology that will extend the theory 
of balancing flexible rotors, characterize and measure mass and 
stiffness uniformity, and assure stability from self-excited motions 
without excessive loss of energy from the wheel. 


813 (ERDA—76-85, pp 146-151) Effective use of filamenta- 
ry composites in flywheels. Gerstle, F.P. Jr.; Biggs, F. (Sandia 
Labs., Albuquerque, NM). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

The characteristics of a class of efficient flywheel shapes 
suitable for high strength filamentary composites were explored 
mathematically. The basic rotor shape selected for optimization 
was a circumferentially-wound solid disk of varying axial thickness. 
An efficient shape is described that may be simple to manufacture. 


814 (ERDA—76-85, pp 157-159) Stress redistribution due 
to radial displacements and its effects on energy storage capability. 
Brunelle, E.J. (Rensselaer Polytechnic Inst., Troy, NY). 1975. 
From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 
In Proceedings of the 1975 flywheel technology symposium. 
Two very simple models are used to determine qualitatively 
the effects of radial displacement on the maximum attainable rota- 
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tional speed of a mass, the stress redistribution that occurs and the 
maximum kinetic energy that can be stored. The actual nonlinear 
model, nor the imperfection sensitivity analysis are discussed. 
Some pertinent references are listed. 


815 (ERDA—76-85, pp 195-197) Momentum wheels. 
Torossian, R. (Aerospatiale, Les Mureaux, France). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

Magnetically-suspended flywheels are described. In their 
design, five of the six degrees of freedom of the suspended rotor 
are controlled by permanent magnets and only one is controlled by 
electromagnets driven by electronic feedback loops. This ensures 
complete absence of physical contact between rotor and stator. 
The advantages are reduced mass, improved performance, and 
higher speeds. Operating at 8000 rpm, the present ‘’breadboard’’ 
model develops a reaction torque of 0.1 Nm and a momentum of 
50 Nms. 


816 (ERDA—76-85, pp 243-256) Transfer matrix analysis 
of composite fl with reliability applications. Toland, R.H. 
(Drexel Univ., Philadelphia). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

A study was undertaken of several aspects of the reliability 
of selected composite flywheel design concepts. As a first step, 
analytical models suitable for describing the steady-state behavior 
of wide disks, thin rims and modular ring concepts were developed 
and presented herein. Orthotropic material properties were incor- 
porated. The transfer matrix method is shown to be a flexible and 
computationally concise scheme well suited for simulation methods 
of reliability assessment. 


817 (ERDA—76-85, pp 261-275) Fabrication and thermal 
stress in composite flywheels. Reuter, R.C. Jr. (Sandia Labs., Al- 
buquerque, NM). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

The stresses that can occur in fiber composites, particularly 
Kevlar 49/epoxy composites, suitable for flywheels are analyzed. 
Fabrication stresses are characterized by analytical modeling of 
four fabrication phases: winding, heating to cure temperature, 
heating at cure temperature and cooling. The final state of stress 
depends on winding tension, cure temperature and the properties 
and dimensions of the mandrel, fiber and matrix. Thermal stresses 
related to changes in service temperature are treated in terms of 
geometry, mechanical and thermal orthotropy and Poisson effects. 


818 (ERDA—76-85, pp 276-287) Design and manufacturing 
considerations for composite flywheels. Dick, W.E. (Brunswick 
Corp., Lincoln, NE). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

Important design and manufacturing variables for composite 
flywheels are considered. A computer analysis of the inertial stress 
distribution in two flywheel designs is presented, and theoretical 
and experimental results of a thermal stress study for Kevlar/epoxy 
flywheels are discussed. 


THERMAL 
REFER ALSO TO CITATION(S) 833 


819 (CONF-760463—3) Energy saving by accumulation. 
Svennberg, S.A. (Vaermegrund AB, Stockholm (Sweden)). 1976. 
21p. Dep. NTIS (US Sales Only) $3.50. 

From EXPOCLIMA congress) energy savings in climate and 
cooling technology; Hanover, Gennan, Federal Republic of (F.R. 
Germany) (29 Apr 1976). 

The use of heat storage methods to reduce the peak energy 
requirements for buildings is discussed. Heat can be stored in the 
heavy building materials of the structure or in separate accumula- 
tors using liquids, solids, or melting materials as the heat storage 
medium. For a one-family house in Sweden, it is estimated that 
0.10 of the cost of installing an underground heat accumulator will 
be saved in energy consumption each year. The possibility of com- 
bining solar collectors with heat accumulators is mentioned. (LCL) 


820 (COO—2558-1) Technical and economic feasibility of 
thermal energy storage. Annual report. Glenn, D.R. (General Elec- 
tric Co., mages gg Pa. (USA). oy Div.). Feb 1976. Contract 
E(11-1)-2558. 569p. Dep. NTIS $13.50. 
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This study provides a first-look at the system elements in- 
volved in: (1) creating a market; (2) understanding and deriving 
the requirements; (3) performing analytical effort; (4) specifying 
equipment; and (5) synthesizing applications for a thermal energy 
storage (TES) function. The work reviews implicated markets, 
energy consumption patterns, TES technologies, and applications. 
Further, several concepts are developed and evalua’ in some 
detail. Key findings are: (1) there are numerous technical opportu- 
nities for TES in the residential and industrial market sectors; (2) 
apart from sensible heat storage and transfer, significant R and D 
is required to fully exploit the superior heat densities of latent 
heat-based TES systems, particularly at temperatures above 600°F; 
(3) industrial energy conservation can be favorably impacted by 
TES where periodic or batch-operated unit functions characterize 
product manufacturing processes, i.e. bricks, steel, and ceramics; 
and (4) a severe data shortage exists for describing energy con- 
sumption rates in real time as related to plant process opera- 
tions—a needed element in designing TES systems. 


BATTERIES 
REFER ALSO TO CITATION(S) 1144 


821 Power sources 5. Research and development in non- 
mechanical electrical power sources. Proceedings of the 9th interna- 
tional symposium held at Brighton, England, September 1974. Col- 
lins, D.H. (ed.). New York; Academic Press Inc. (1975). 753p. 
(CONF-740908—). $54.50. 

From 9. international power sources symposium; Brighton, 
UK (17 Sep 1974). 

Papers presented at the symposium cover electrical power 
sources of all types other than rotating machinery. Primary empha- 
sis is on batteries. Of the 47 papers presented, abstracts of 31 ap- 
pear separately in ERA. (GHT) 


DESIGN AND DEVELOPMENT 


822 (AD/A—006548) Production and engineering methods 
for Carb-Tek (trade name) batteries in fork lift trucks. Final report, 
July 1973—December 1974. Metcalfe, J.E. (Standard Oil Co., 
Cleveland, Ohio (USA); Army Mobility Equipment Research and 
Development Center, Fort Belvoir, Va. (USA)). Dec 1974. 69p. 
NTIS $4.25. 

The Carb-Tek battery employs a porous carbon cathode, a 
lithium-aluminum alloy anode, a eutectic mixture of potassium 
chloride and lithium chloride as the electrolyte, and a tellurium 
tetrachloride additive. The porous carbon cathode is an aggrega- 
tion of active carbon particles which have been pressed together 
with a suitable binder. The Carb-Tek battery employs a solid plate 
anode which is an alloy of aluminum and lithium. The use of this 
anode avoids corrosion and other problems associated with operat- 
ing with liquid lithium anodes. This report describes the produc- 
tion of battery cells in the Sohio battery pilot line. A description of 
process improvements studies on various cell components is given. 
Pictures showing facilities, cell components and completed cells is 
presented. 


823 (ANL—76-35) High-performance batteries for off-peak 
and electric-vehicle 


“Vv 


energy storage Progress report, 
January—March 1976. Nelson, P.A.; Ivins, R.O.; Yao, N.P.; Bat- 
tles, J.E.; Chilenskas, A.A.; Gay, E.C.; Steunenberg, R.K.; Walsh, 
W.J. (Argonne National Lab., Ill. (USA)). May 1976. Contract W- 
31-109-Eng-38. 56p. Dep. NTIS $4.50. 

The research and management efforts of Argonne National 
Laboratory's program on lithium/metal sulfide batteries during the 


period January—March 1976 are described. These batteries are 
being developed for energy storage on utility networks and for 
electric-vehicle propulsion. The present cells are vertically 
oriented, prismatic cells with a central positive electrode of FeS or 
FeS, and two facing negative electrodes of lithium—aluminum 
alloy, and an electrolyte of molten LiCI—KCl. The cell operating 
temperature is 400 to 450°C. The type of cell receiving major at- 
tention is one in which the electrodes are assembled in the 
uncharged state. The active material in the positive electrode is a 
mixture of Li,S and iron; the electrode is formed by hot-pressing 
this material with electrolyte, by loading it into a porous structure 
of metal, or by incorporating it into a carbon-bonded structure. 
The negative electeode is a porous aluminum structure, with which 
the lithium reacts on first charge to form a lithium—aluminum 
alloy. Several methods of adding excess lithium capacity to the cell 
are being investigated. Efforts are being made to develop 
feedthroughs and electrode separators that meet performance and 
cost goals. Work is also being carried out on an improved design 
of a battery for energy storage on utility networks and on design 
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and fabrication of other battery components. Li,S is being charac- 
terized in terms of purity and physical characteritics to p Frenne ll 
its suitability for use in fabricating uncharged cells. Work is con- 
tinuing on the development of alternative secondary cell systems 
with calcium- or magnesium- based negative electrodes and mol- 
ten-salt electrolytes. 20 figures, 13 tables. 


PERFORMANCE AND TESTING 


824 (SAND—75-0645) Storage and discharge tests of lithi- 
um-organic electrolyte cells. Levy, S.C. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Mar 1976. Contract AT(29-1)-789. 
29p. Dep. NTIS $5.00. 

This report provides information on the effects of storage 
time and temperature, and discharge rate and temperature on the 
performance of lithium-vanadium pentoxide organic electrolyte 
cells. 13 figures, 11 tables. 


825 (ANL-Trans— 1060) Measurement of the cell voltage of 
ThO,— Y,0,-solid electrolyte cells in the range of mixed conduction. 
Reetz, T. Translated from Z. Phys. Chem. (Leipzig); 250: No. 3/4, 
205-216( 1972). 16p. Dep. NTIS $3.50. 

The cell voltage drop of galvanic chains with oxygen ion- 
conducting solid electrolytes by electron transfer can be estimated 
with a knowledge of either the parameters for electron conduction 
of the transfer numbers applicable to different oxygen pressures. 
For a given electrode system, it is possible to determine an op- 
timum reference system in terms of the mean transfer number. Ap- 
proximation equations are derived for the relationship between the 
transfer number and mean transfer number of galvanic chains. The 
electrical conduction properties of the ThO,—Y,O, solid elec- 
trolyte are discussed on the basis of experimental results with the 
chains Pt/H,,H,O(20°C/sub sat./)/ ThO, + 20 Mol- percent YO/sub 
1,5/air/Pt (Chain 1) and Ni/Na,Na,O (sat.)/ThO, + 20 Mol- per- 
cent YO/sub 1,5/0,(p’o,)/Ag/Ni (Chain 2) and literature data. 
The measured values of chain 2 at different oxygen pressures of 
the reference system furnished values for electron conduction 
parameters. 7 figures, 4 tables. 


826 Determination of acceptable contaminant ion concentra- 
tion levels in a truly maintenance-free lead acid battery. Pierson, 
J.R.; Weinlein, C.E.; Wright, C.E. (Globe-Union Inc., Milwaukee). 
pp 97-108 of In Power sources 5. Collins, D.H. (ed.). New York; 
Academic Press Inc. (1975). 

From 9. international power sources symposium; Brighton, 
UK (17 Sep 1974). 

See CONF-740908—. 

Maintenance-free lead acid cells inoculated with various 
concentrations of 24 contaminant ions were tested. to determine 
the effect of the contaminants on the gas generation rate of the 
cells. A constant voltage overcharge test was employed in the 
evaluation. Nine of the elements exhibited no distinguishable effect 
on the gas generation at the highest concentration investigated 
(5000 ppM) while six elements increased gas generation and there- 
fore water loss on overcharge even when present at concentrations 
of 10 ppM or lower. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 1102 


827 Kinetics of anodic lead dissolution of H,SO,. Fleming, 
A.N.; Harrison, J.A.; Thompson, J. (Univ. of Newcastle upon 
Tyne, Eng.). pp 1-14 of In Power sources 5. Collins, D.H. (ed.). 
New York; Academic Press Inc. (1975). 

From 9. international power sources symposium; Brighton, 
UK (17 Sep 1974). 

See CONF-740908—. 

The fundamental electrochemistry of dissolution of lead in 
sulphuric acid has been investigated. The effect of dissolved ox- 
ygen on the dissolving species and on the lead surface is reported. 
The effects are unexpected. 


828 Recent developments in the NRL—ILZRO investigation 
of the porous PbO,/PbSO, electrode. Simon, A.C.; Caulder, S.M. 
(Naval Research Lab., Washington, DC). pp 109-122 of In Power 
sources 5. Collins, D.H. (ed.). New York; Academic Press Inc. 
(1975). 

From 9. international power sources symposium; Brighton, 
UK (17 Sep 1974). 

See CONF-740908—. 

Studies of the positive active material with nuclear magnetic 
resonance, differential thermal analysis, optical and scanning elec- 
tron microscopy and mass spectrography have revealed that an 
electrochemically inactive form of PbO, is present in the charged 
plate. This material does not take part in the discharge process. 
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The presence of this material seems to be responsible for the ap- 

of the reticulate structure that accompanies the presence 
of tetrabasic lead sulfate crystals in the paste. It may also be neces- 
sary for the formation of the coralloid structure, described in this 
paper, that slowly develops in the plates during —. The 
presence of this inactive form of PbO, may be responsible for the 
poor active material utilization in the lead acid battery, and it has 
been found that its continued formation during cycling operation 
contributes to capacity loss. 


829 Gassing rates of automotive batteries. Haworth, D.J.; 
Peters, K.; Throw, J.S. (Chloride Technical Ltd., Clifton, 
Manchester). pp 123-137 of In Power sources 5. Collins, D.H. 
(ed.). New York; Academic Press Inc. (1975). 

From 9. international power sources symposium; Brighton, 
UK (17 Sep 1974). 

See CONF-740908—. 

Batteries assembled with grids made from three types of 
lead alloy were tested on shallow cycle/overcharge routines. At in- 
tervals the batteries were overcharged extensively from a potentio- 
statically regulated alternating current source and the gas losses 
and equivalent water losses were measured. The overcharges were 
carried out at three different temperatures. The high water losses 
at elevated temperature and the significant effect of grid alloy are 
illustrated. An assessment of various batteries under simulated ser- 
vice conditions shows the difficulties involved in operation of 
maintenance-free batteries without suitable temperature compensa- 
tion. : 


830 Periodic observation of the same pin-point of battery 
plants with the scanning electron microscope. Hattori, S.; Yamaura, 
M.; Kohno, M.; Ohtani, Y.; Yamane, M.; Naskashima, H. (Yuasa 
Battery Co., Ltd., Osaka). pp 139-153 of In Power sources 5. Col- 
lins, D.H. (ed.). New York; Academic Press Inc. (1975). 

From 9. international power sources symposium; Brighton, 
UK (17 Sep 1974). 

Sce CONF-740908—. 

A method has been established to observe periodically the 
same pin-point of the electrode surface of the lead—acid battery 
by preparing a special electrode to fit in the specimen holder of 
the scanning electron microscope. This method was applied in a 
research ram to study the reaction mechanism of the 


rog 
lead—acid battery e:ectrode. As a result, the state of dissolution of 


PbO, crystals of the positive electrode and sponge lead of the 
negative electrode as well as the growth of PbSO, crystals of both 
electrodes during discharge was observed. The processes of PbSO, 
dissolution on both electrodes, also precipitation of PbO, crystals 
on the positive electrode and sponge lead on the negative elec- 
trode, during charge were observed. 
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SYSTEMS STUDIES AND TOTAL ENERGY 
REFER ALSO TO CITATION(S) 857, 892 


831 (BNL—21287) Technical and economic aspects of 
potential U.S. district heating systems. Karkheck, J.; Beardsworth, 
E.; Powell, J. (Brookhaven National Lab., Upton, N.Y. (USA)). 
Apr 1976. Contract E(30-1)-16. 21p. (CONF-760906—7). Dep. 
NTIS $3.50. 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

District heating stands as a means to conserve fossil fuel 
through more efficient utilization of these resources as a primary 
source of heat because it can supplant the application of fossil 
fuels to a great extent by utilizing waste heat from various sources. 
Of paramount interest as a source of waste heat are the steam 
electric generating plants, especially those powered by nuclear fis- 
sion. Utilization of this by-product allows immediate cutback in 
fossil fuel consumption. It relieves the environment from bearing 
the burden of huge amounts of excess heat. It opens the supply of 
fossil fuels to more complex applications where these are used to 
greater advantage. It raises the energy conversion efficiency of 
these electric plants considerably and is economical. Following the 
Introduction, Section II presents an analysis of a study of nine 
urban regions that collectively display a wide variation in the 
parameters that are the primary determinants of unit heat cost. 
These regions are New York City, Chicago, Philadelphia, Los An- 
geles, Baton Rouge, New Orleans, Jersey City, Newark, and Pater- 
son. They show great variety in climate, size, population and popu- 
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lation density, housing profile, working conditions, and labor costs. 
The goal of the analysis is to project heat demand in each region, 
design appropriate hot water piping systems to distribute this heat, 
and compute unit heat costs based on district heating system 
capital and operations costs and yearly heat demand. Section Ill 
presents a generalization of this analysis. Section IV discusses vari- 
ous technical and economic aspects of the adaptation of electric 
plants to a dual role as heat-electric energy sources. Section V 
contains the concluding remarks. (MCW) 


832 (CONF-760906—13) Energy conservation potential of 
modular i: systems (MIUS). Mixon, W.R.; Segaser, 
C.L. (Oak Ridge National Lab., Tenn. (USA)). 1976. Contract W- 
7405-eng-26. 14p. Dep. NTIS $3.50. 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

The Department of Housing and Urban Development is 
conducting the Modular Integrated Utility System (MIUS) Pro- 
gram devoted to development and demonstration of the technical, 
economic, and institutional advantages of integrating the systems 
for providing all or several of the utility services for a community. 
Possible utility services include electric power, space heating and 
cooling, potable water, and liquid and solid waste treatment. A 
MIUS might be sized to accommodate several hundred or a few 
thousand multifamily dwelling units, nearby single-family housing, 
and associated commercial facilities. The concept utilizes a rela- 
tively small, combined utility plant located on the development site 
and has the objective of providing utility services in a way that 
reduces the use of critical natural resources, protects the environ- 
ment, and minimizes cost. 


833 (ORNL/HUD/MIUS—26) MIUS systems analysis: the 
effects of thermal energy storage and solid waste incineration op- 
tions on MIUS cost and fuel consumption. Segaser, C.L.; Mixon, 
W.R. (Oak Ridge National Lab., Tenn. (USA)). Jul 1976. Con- 
tract W-7405-eng-26. 64p. Dep. NTIS $4.50. 

Water is the preferred fluid for the conveyance of thermal 
energy between a MIUS district heating and cooling plant and the 
consumer. Because of its abundance, low cost, and unique thermal 
properties, water was also chosen as the thermal energy storage 
(TES) mediunt for MIUS in preference to one of the available 
latent-heat phase-change materials. This report presents the results 
of a parametric system analysis using the ORNL 1973 MIUS 
hourly comparative energy computer program to evaluate the ef- 
fects of a sensible-heat TES device on fuel consumption in a 
hypothetical MIUS model. An economic evaluation is included for 
cases with and without solid waste incineration and heat recovery 
over a range of storage capacities and fuel costs. The analysis in- 
dicates that a significant savings in fuel consumption can accrue 
from the storage of excess waste heat for subsequent use during 
periods when the available heat from the engine-generators is not 
adequate to satisfy the demand. Use of the heat energy available 
from the incineration of solid wastes can result in a fuel savings of 
up to 5 percent/year if a water-storage vessel of 125,000-gal 
capacity is used. A vessel of this size is capable of storing 4.0 x 107 
Btu of heat energy from an initial temperature of 160°F to a final 
temperature of 200°F. The breakeven cost of the fuel (natural 
gas), at which the value of the fuel saved equals the estimated 
yearly owning cost of the TES facility, was shown to be of the 
order of $2.25 per thousand cubic feet. The economic analysis was 
extended to compare the costs of various methods of solid waste 
incineration for the MIUS and consumer models considered. The 
options included combinations of cases with and without heat 
recovery, thermal storage, and supplemental fuel consumption. 
The incremental fuel cost or credit for each option was based on 
the difference in total fuel consumption from a MIUS model 
without incineration. 


ECONOMICS AND SOCIOLOGY 
REFER ALSO TO CITATION(S) 843, 858, 868, 950 


834 (SSI—1975-022) Quantifying the costs and benefits of 
energy. Lindell, B. (Statens Straalskyddsinstitut, Stockholm 
(Sweden)). Jun 1975. 21p. INIS. 

A number of principles which have been developed for cost- 
benefit assessments in the radiation field are applied to the more 
general cost-benefit assessment of energy production. Sources of 
energy may be assessed in relation to a reference practice. If this is 
done for one and the same electricity production, the main objec- 
tive is to assess detriments in comparable terms. Detriment rates 
may be integrated in space and time and might also be expressed 
in equivalent monetary units. Although there are several practical 
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limitations to any theoretical treatment of the problem, the basic 
inci may form a useful poy ae to more realistic although 
more complicated approaches to task. 


835 Annual report for year 1975. Richmond; Virginia De- 
partment of Labor and Industry (1976). 115p. 
A summary of the responsibilities of the Department is 
resented and then data are compiled for all the divisions of the 
ent. Of special interest are the data compiled by the Divi- 
sion of Mines and Quarries; its functions are cited, inspections that 
it performs are listed, and laws that pertain to it are summarized. 
Summary tables are included for coal mining, and u 
mining in Virginia for 1975 by county, tonnage and m of 
mining, and production personnel. Further coal resource data are 
by county indicating reserves and sulfur content of the 
coal. Data are provided on nine fatal accidents in Virginia mines in 
1975. A summary table is given on metal mining and mining and 
proce ing of nonmetallic minerals (except fuels) for 1975. The in- 
ustrial —— survey activities conducted by the Division are 
described. Summ: information on oil and gas production, ex- 
ploration, and development is given by county. (MCW) 


ENVIRONMENT, HEALTH, AND SAFETY 
REFER ALSO TO CITATION(S) 69, 839, 887, 910, 2261 


836 (INIS-mf—3082) Energy. Resource and environmental 
problems. (Miljoeverndepartementet, Oslo (Norway)). Oct 1975. 
48p. (In Norwegian). INIS. 

From Energy problems in resource and environmental con- 
text; Oslo, Norway (5 Jun 1975). 

On the occasion of the World Environment Day the Norwe- 
gian Ministry for the Environment held a conference on growth 
problems in energy consumption. The themes which were treated 
were energy conservation, hydroelectric power, the role of nuclear 
power, radioactive waste disposal, fossil fuel resources, ecological 
limits, pollution and international aspects. Nuclear energy forms 
the main theme of one lecture and an aspect of several others. 


837 (PB—245575) Awards Register Grants Assistance Pro- 
grams. Volume I. Listing awards during the 2nd half of FY 1975, 
except state and local assistance awards. (Environmental Protection 
Agency, Washington, D.C. (USA). Grants Administration Div.). 
Sep 1975. 260p. (EPA/GAD— 1/75/003). NTIS $8.50. 

See also PB—245576. 

The publication lists all the second half of Fiscal Year 1975 
Grants Awards by the United States Environmental Protection 
Agency except State and Local Assistance awards. The format of 
the publication is to have the initial sort by states, then by the vari- 
Ous grant programs then awards to grantees in the State. Each 
entry consists of the identification of the grantee, the program 
area: for example, water or air, the project title, grant number, 
award date, and dollar amount. Section II contains a 250 word 
description of most research and demonstration projects. (GRA) 


838 (PB—245576) Awards Register Grants Assistance Pro- 
grams. Volume II. Awards during the 2nd half of FY 1975 listing 
state and local assistance awards. (Environmental Protection Agen- 
cy, Washington, D.C. (USA). Grants Administration Div.). Sep 
1975. 31 1p. (EPA/GAD— 1/75/004). NTIS $9.25. 

See also PB—245575. 

The publication lists all the second half of Fiscal Year 1975 
by the United States Environmental Protection Agency in State 
and Local Assistance Awards. The format of the publication is to 
have the initial sort by states, then by the various grant programs 
then awards to grantees in the State. Each entry consists of the 
identification of the grantee, the program area: for example, water 
or air, the project title, grant number, award date, and dollar 
amount. (GRA) 


ENERGY RESOURCES 
REFER ALSO TO CITATION(S) 875, 887, 2261 


(N—75-29527) The application of remote sensing 

the management of 

1 Dec 1974—31 

1975. Landgrebe, D.A. (Purdue Univ., Lafayette, Ind. 

(USA)). 31 May 1975. Contract NGL-15-005-186. 14p. (NASA- 
CR—143317). NTIS $3.25. 

The use of satellite remote sensing for resources manage- 

ment was investigated in Indiana. The technique was applied to 

strip mining and reclamation, highway planning, and the detection 
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of dolomite reefs. A data base was c’ 

land characteristics and suitability maps for planning. I 
addition, a three dimensional model was developed which i 

a cross-sectional of the thermal plumes ee point 
sources of lution into rivers and lakes; this | may 
ConA for the design and site selection of electric power plants. 


840 Mineral and energy production in a geographic context: 
a select y. Green, J.E. Monticello, IL; Council of 
a (1976). 24p. 
basic approach in compiling this em 

progress from the — to the specific, beginning with a general 
look at the entire field, then moving into fuel and energy resources 
followed by metals and nonmetals. The next section takes up with 
the activity of mining and moves into mined-land reclamation and 
resource-related settlement. A brief section on cartographic 
techniques and one on other more specialized bibliographies and 
review articles concluces this bibliography. Note should be made 
that this bibliography is confined to materials available in the En- 


glish language. 


RESEARCH AND DEVELOPMENT 


841 (ERDA—76-1(Vol.2)) National plan for energy 

development and demonstration: creating energy choices 
for the future. Volume 2. Program implementation. (Energy 
Research and Development Administration, Washington, D.C. 
(USA)). 1976. 409p. Dep. NTIS $11.00. 

The plan for energy RD and D summarizes the US. 
ERDA's current views on the energy technologies which the Na- 
tion will need to achieve longer-term energy independence. This 
volume identifies those actions that can be taken to implement the 
plan described in Volume 1. The document contains descriptions 
of the federal energy RD and D programs now underway, as well 
as possible future efforts. It includes financial data for FY 75, FY 
76, and FY 77. The description of actions proposed in this volume 
represents the considered judgment of Federal agency management 
as to which projects are reasonable to pursue on the basis of infor- 
mation now available. The document is divided into five parts: 
energy technology programs, supporting technology programs, 
energy-related supporting activities, special analyses, and appendix. 
The following energy technology programs are discussed: fossil 
energy (coal, petroleum, and natural gas), solar energy (solar ther- 
mal and solar electric energy), geothermal energy, conservation, 
fusion power, fission power, and the nuclear fuel cycle. (RWR) 


842 National of R and D resources: funds and man- 
power in the United States, 1953—1975. Washington, DC; National 
Science Foundation (1975). 33p. GPO $1.15. 

This report contains information from a series of National 
Science Foundation surveys. It provides a summary of the alloca- 
tion of R and D funding and manpower among the four sectors of 
the economy—Federal government, industry, universities and col- 
leges, and other nonprofit institutions. R and D funding data in- 
clude basic research, applied research, and development and cover 
the period 1953-1975. Time series on R and D scientific and en- 
gineering manpower employed by each sector are presented. A 
summary of the data indicate total R and D spending in the U.S. to 
be projected at $34.3 billion in 1975, 7 percent above 1974; the 
U.S. is expected to devote 2.3 percent of its GNP to R and D ac- 
tivities; the Federal government will support 53 percent of the 
total R and D effort in 1975; basic research is estimated at $4.1 
billion; and nearly 58,000 scientists and engineers were employed 
on full-time-equivalent basis on R and D activities in 1974. 
(MCW) 


843 Energy and energy-related R and D activities of Federal 
installations and Federally funded research and development cen- 
ters. Rev. Data Sci. Resour.; No. 26, 1-15(Apr 1976). 

Data were collected in a survey of Federal agencies that 
support energy and energy-related research and development (ER 
and D) activities of Federal intramural installations or Federal 
Funded Research and Development Centers. The data are based 
on the fiscal year 1975 budget and concern the actual year 1973 
and estimated years for 1974 and 1975. The survey, therefore, re- 
ports for the period of time and does not include changes that may 
have resulted from su uent budgets or the reo ization that 
occurred with the establishment of the Energy Research and 
Development Administration. Federal funds for intramural ER and 
D during 1973-75 supported 13 of the 14 energy program areas 
surveyed. Most of this support, over 65 percent, was concentrated 
in four areas—coal, oil, environmental and health effects, and con- 
servation. The other areas in the survey include gas, oil shale, en- 
vironmental control, nuclear fission, nuclear fusion, solar, geother- 
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mal, system studies, and two programs designed to explore 
phenomena, processes, and techniques in physical, chemical, 
biological, environmental, and social sciences affecting energy to 
ensure the development of new basic knowledge. (MCW) 


844 Some solar and conservation efforts will double under 
fiscal '77 budget. Energy Res. Rep.; 2: No. 8, 1-2(Aug 1976). 

Solar energy and conservation budgets in energy research 
for FY '77 are likely to increase 79 percent and 173 percent 
respectively, compared with a 21 percent rise in the total budget 
of the Energy Research and Development Administration. These 
figures, still subject to change,indicate that about $5.0 billion of 
ERDA’s $7-billion budget will be spent for energy R and D; the 
rest will be for administration, overhead, and salaries. Of the ener- 
gy outlays, $3.2 billion will be for research, development, and 
demonstration; the remainder is for support of commercial nuclear 
power, military applications, and for various other types of pro- 
gram support. For perspective, $3.2 billion represents 0.2 percent 
of the United States’ gross national product, or $15 per capita. 
Despite the dramatic increases in solar energy and conservation, 
about 70 percent of ERDA’s energy funds will go for nuclear- 
power research, development, and demonstration. More than one- 
third of the nuclear funds would go to the breeder reactor with 
$800 million and to fusion research with $380 million. 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 232, 234, 235, 236, 237, 238, 
240, 243, 244, 246, 247, 258, 259, 260, 261, 287, 288, 312, 316, 
559, 661, 662, 677, 678, 726, 834, 900, 901, 902, 904 


845 (BNL—21205) Planning nuclear energy centers under 
technological and demand uncertainty. Meier, P.M.; Palmedo, P.F. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Contract 
E(30-1)-16. 29p. (CONF-760448—1). Dep. NTIS $4.00. 

From ORSA/TIMS joint national meeting; Philadelphia, 
Pennsylvania, United States of America (USA) (2 Apr 1976). 

The question considered is whether new nuclear power 
plants should be located in nuclear energy centers, or ‘power 
parks’’ with co-located fabrication and reprocessing facilities. That 
issue has been addressed in a recent study by the Nuclear Regula- 
tory Commission and remains under investigation at Brookhaven 
and elsewhere. So far, however, the advisability of this policy has 
been analyzed primarily within the framework of a single view of 
the future. Suggestions of the types of questions that should be 
asked regarding this policy if it is properly to be viewed as an ex- 
ample of decision making under uncertainty are made. It is con- 
cluded that '’A consideration of the various uncertainties involved 
in the question of dispersed vs. remote siting of energy facilities in- 
troduces a number of new elements into the analysis. On balance 
those considerations provide somewhat greater support for the 
clustered concept. The NEC approach seems to provide somewhat 
greater flexibility in accomodating possible future electricity 
generating technologies. Increased regulatory and construction effi- 
ciencies possible in an NEC reduces the impact of demand uncer- 
tainty as does the lower costs associated with construction ac- 
celeration or deceleration.’’ It is also noted that, in the final analy- 
sis, ‘it is the public’s perception of the relative costs and benefits 
of a measure that determine the acceptability or unacceptability of 
a particular innovation,’’ not the engineer’s cost/benefit analysis. It 
is further noted that if the analysis can identify limits on analytical 
methods and models, it will not make the job of energy decision- 
making any easier, but it may make the process more responsive to 
its impact on society. (MCW) 


846 (GJBX—11(76)) Survey of lands held for uranium ex- 
ploration, development, and production in fourteen western states in 
the six month period ending December 31, 1975. (Bendix Field En- 
gineering Corp., Grand Junction, Colo. (USA)). Apr 1976. Con- 
tract AT(05-1)-1664. 23p. Dep. NTIS $3.50. 

Details and data compilation on uranium exploration and 
mining are reported for Arizona, California, Colorado, Idaho, 
Montana, Nevada, New Mexico, North Dakota, Oregon, South 
Dakota, Texas, Utah, Washington, and Wyoming. Comprehensive 
tables are furnished for distribution by ownership, distribution by 
States, and distribution by land category. A graph is given that 
shows the acres held by the uranium industry. Data are compiled 
on acreage held by each county and land category in each of the 
fourteen states. (MCW) 


847 (TID—27112) Impacts of alternative electricity supply 
systems for California and analysis of - demand of 

for the twelve western states, 1975—1990. (Western Interstate 
Nuclear Board, Lakewood, Colo. (USA)). 7 May 1976. Contract 
W-7405-eng-48. 239p. Dep. NTIS $8.00. 
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Passage of the California Nuclear Power Plant Initiative 
(Land Use, Nuclear Power Liability, and Safeguard Act), could 
require the step-wise shutdown of nuclear power plants in Califor- 
nia over the next ten years. If nuclear power plants were to be 
phased out, the consequences during the next few decades will de- 
pend upon the choice of fuels and technologies that would be sub- 
stituted into the California electricity supply system. One of the 
direct consequences may result from the loss of the present invest- 
ments in nuclear facilities and with certain local employment and 
business changes. Shifts in major energy sources for the future will 
affect every segment of society, the economy, and the environ- 
ment. This study confines itself to an analysis of the direct costs 
and the resulting pollutants associated with various energy choices 
for California. To help estimate the consequences of phasing out 
nuclear energy in California, three choices of fuels and technolo- 
gies for supplying electricity to California were examined. The first 
choice assumes a continuation of present plans with no new 
restrictions placed on the use and construction of nuclear power 
plants. The second choice phases out nuclear power plants in 
California within ten years (plant outputs are reduced 40 percent 
after one year and maintained at this level for five years and are 
further reduced by ten percent per year thereafter). The third cho- 
ice also phases out nuclear energy in California, but emphasizes oil 
instead of coal substitution. (MCW) 


848 Nuclear power problems. Session VI!. pp 407-434 of In 
Thermal power conference. Pullman, WA; Washington State 
University (1974). 

From Thermal power conference; Pullman, WA ;USA: (2 
Oct 1974). 

This session consists of three papers: Reactor Operational 
Safety, by J. R. Bollinger, United Nuclear Industries, Inc., 
Richland, WA.; Nuclear Fuel Systems, by Norman E. Fuller, Bon- 
neville Power Administration, Portland, OR.; and Management of 
Commercial Radioactive Waste, by Frank K. Pittman, Division of 
Waste Management and Transportation, U.S. Atomic Energy Com- 
mission, Washington, DC. (MCW) 


849 Nuclear fuels policy. Report of the Atlantic Council's 
Nuclear Fuels Policy Working Group. Washington, DC; Atlantic 
Council of the United States (1976). 153p. Atlantic Council of the 
United States, 1616 H St., NW, Washington, DC 20006 $4.50. 
This Policy Paper recommends the actions deemed necessa- 
ry to assure that future U.S. and non-Communist countries’ 
nuclear fuels supply will be adequate, considering the following: 
estimates of modest growth in overall energy demand, electrical 
energy demand, and nuclear electrical energy demand in the U.S. 
and abroad, predicated upon the continuing trends involving con- 
servation of energy, increased use of electricity, and moderate 
economic growth (Chap. I); possibilities for the development and 
use of all domestic resources providing energy alternatives to im- 
ported oil and gas, consonant with current environmental, health, 
and safety concerns (Chap. II); assessment of the traditional ener- 
gy sources which provide current alternatives to nuclear energy 
(Chap. II); evaluation of realistic expectations for additional future 
energy supplies from prospective technologies: enhanced recovery 
from traditional sources and development and use of oil shales and 
synthetic fuels from coal, fusion and solar energy (Chap. II); an 
accounting of established nuclear technology in use today, in par- 
ticular the light water reactor, used for generating electricity 
(Chap. III); an estimate of future nuclear technology, in particular 
the prospective fast breeder (Chap. IV); current and projected 
nuclear fuel demand and supply in the U.S. and abroad (Chaps. V 
and VI); the constraints encountered today in meeting nuclear 
fuels demand (Chap. VII); and the major unresolved issues and op- 
tions in nuclear fuels supply and use (Chap. VIII). The principal 
conclusions and recommendations (Chap. [X) are that the U.S. 
and other industrialized countries should strive for increased flexi- 
bility of primary energy fuel sources, and that a balanced energy 
strategy therefore depends on the secure supply of energy 
resources and the ability to substitute one form of fuel for another. 


850 NSSS vendor helps utility meet nuclear plant technical 
staffing peak during stages. Berger, D. Power Eng.; 
80: No. 5, 54-57(May 1976). 

During the three years before and one year after a nuclear 
power plant goes into commercial operation there are specialized 
technical tasks that have to be done. Many utilities have found it 
advantageous to meet this peak in technical manning with support 
personnel from the NSSS supplier. 


851 Feeding the glutton. Cities IX. Smiley, S.H.; Ernst, M.L.; 
Sege, G.; Jaske, R.T. (Nuclear Regulatory Commission, Washing- 
ton, DC). JEEE Spectrum; 13: No. 7, 74-83(Jul 1976). 

The Nuclear Energy Center Site Survey (NECSS) was a 
study of a potential alternative siting approach for nuclear power 
and fuel-cycle facilities that would cluster such facilities on a rela- 





JAN. 15, 1977 


tively small number of sites, as contrasted with current 
"'dispersed’’ siting practices. Among the fuel-cycle facilities of pri- 
mary interest were those involved in recycling plutonium 
recovered from spent fuel into reactors and facilities for waste 
handling and storage. Fuel-cycle facilities represent fewer units 
than the power plants they serve—only ten fuel-reprocessing plants 
and ten mixed-oxide fuel fabrication plants of the size of present 
commercial designs could accommodate all of the nuclear reactors 
forecast in the U.S. for the year 2000. Three basic types of NECs 
were considered: power centers, consisting of 10 to 40 nuclear 
electric generating units of 1200-MW electric capacity each; fuel- 
cycle centers, consisting of fuel-reprocessing plants, mixed-oxide 
fuel-fabrication facilities, and radioactive waste management facili- 
ties; and combined centers, containing both generating units and 
fuel-cycle facilities. Concentrating on differences from dispersed 
siting approaches, the survey evaluates both the feasibility and the 
practicality of the NEC concept. The major technical feasibility is- 
sues include the dissipation of waste heat; the design, reliability, 
and economics of transmission systems; the economics of energy 
center construction; and radiological and environmental impacts. 
In addition, questions related to accident risk, natural disasters, 
and national security, and the safeguarding of strategic special 
nuclear materials from theft and nuclear plants from sabotage were 
dealt with. A screening effort was done for each of the nine elec- 
—— regions into which the contiguous U.S. is divided. 
( ) 


852 Market-sharing approach to the world nuclear sales 
= . Ribicoff, A.A. Foreign Aff.; 54: No. 4, 763-787(Jul 
1 >. 

This article drawn from hearings before the Senate Commit- 
tee on Government Operations. 

The recent decisions by West Germany and France to sell 
nuclear fuel facilities to Brazil and Pakistan, respectively, mark the 
first sharp divergence by major industrial nations from long- 
established U.S. nonproliferation policy. Thus far, the U.S. has 
been ineffective in seeking to persuade Germany and France not 
to proceed with them. This indicates a serious weakness in the ex- 
ecution of American nonproliferation policy, which if left uncor- 
rected, could result in the rapid spread of nuclear weapons materi- 
al and capability around the world. It is clear that complex 
problems are raised by the concept of market-sharing. A principal 
advocate, Dr. Lawrence Scheinman from ERDA, says that tradi- 
tional arguments against market-sharing do not qualify as reasons 
against the concept. He does identify three basic arguments against 
market-sharing, which the author discusses in this article, namely: 
(1) reactor market-sharing is contrary to U.S. anti-cartel policy 
and in violation of antitrust laws; (2) other nuclear supplier coun- 
tries would reject a market-sharing arrangement; and (3) the 
recipient countries of the Third World would view it as a nuclear 
cartel and refuse to do business with it. The author advocates that 
at the very least, the U.S. should enter the next round of supplier 
negotiations prepared to propose multinational arrangements for 
closing the commercial nuclear fuel cycle and for making all 
weapons-grade material generated by the fuel cycle unavailable to 
any nation on a sovereign basis. The U.S. should also make clear 
that it would view with the gravest concern the continuation of the 
present export policies of West Germany and France. (MCW) 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 820 


853 Energy transportation costs (400 to 1,000 miles). Session 
7 2 175-208 of In Thermal er conference. Pullman, WA; 
Washington State University (1974). 

From Thermal power conference; Pullman, WA ;USA: (2 
Oct 1974). 

This session consists of six papers: Energy Transportation 
Costs by Overhead Electrical Transmission, by Einar Greve, Chas. 
T. Main, Inc., Portland, OR.; Energy Transportation Costs—Rail, 
by George R. Powe, Burlington—Northern, Inc., St. Paul, MN.; 
Coal by Unit Trains On the Burlington Northern, by George R. 
Powe, Burlington—Northern, Inc., St. Paul, MN.; Regional Dif- 
ferences in Coal Transportation Markets—Western, by George R. 
Powe, Burlington—Northern, Inc., St. Paul, MN.; Energy Trans- 
portation Alternative Proposed Pacific Northwest Coal Slurry 
Pipeline System, by H. R. Eaton, Gulf Interstate Engineering Co., 
Houston, TX.; and Darrell MacKay, Northwest Pipeline Corp., Salt 
Lake City, UT.; and Energy Transportation Costs—Barge, by John 
D. Geary, Ohio River Co., Cincinnati, OH. (MCW) 


ENERGY MANAGEMENT AND POLICY 


CONSERVATION 


REFER ALSO TO CITATION(S) 832, 833, 844, 879, 880, 883, 
886, 908, 915, 932, 935, 936, 937 


854 (ANL—76-XX-4) Transportation energy conservation: 
tools to meet the national objective. at 
Argonne National Laboratory, Illinois, February 12, 1976. LaBelle, 


S.J. (ed.). (Argonne National Lab., Ill. (USA)). Mar 1976. Con- 
ite W-31-109-Eng-38. 43p. (CONF-760226—). Dep. NTIS 


From Meeting on transportation energy conservation; Ar- 
gonne, Illinois, United States of America (USA) (2 Feb 1976). 

From the discussions it was concluded that: (1) energy con- 
servation can be achieved in transportation systems through the 
implementation of system operation and technological strategies; 
(2) the Federal government should play a vital role in achieving 
energy conservation by strengthening its position as a central infor- 
mation source, a clearinghouse for state and local governments, in- 
dustry, and private citizens; (3) the potential for energy savings in 
transportation system operation and management, demand shifts, 
and reductions must not be overlooked; (4) modeling can be a 
useful tool in both research program management and forecasting 
the effects of implementing a particular strategy for energy conser- 
vation; (5) the evaluation and selection process for technology R 
and D must include commercialization studies along with the 
technological indicators of program success; and (6) Federal agen- 
cies need to coordinate their own activities in this area—i.e., the 
Department of Transportation, the ERDA, the Federal Energy Ad- 
ministration, and the Environmental Protection Agency, among 
others, must work together so that research programs will be effi- 
cient and not redundant and strategies will not work at cross pur- 
poses. 


855 (BNL—21572) Data needs for energy policy assessment. 
Goldberg, M.D. (Brookhaven National Lab., Upton, N.Y. (USA)). 
Jun 1976. Contract E(30-1)-16. 13p. (CONF-760643—4). Dep. 
NTIS $3.50. 

From 5. CODATA conference; Boulder, Colorado, United 
States of America (USA) (28 Jun 1976). 

The purpose of the paper is to describe a set of unfulfilled 
needs for data collection and evaluation for energy policy in the 
area of energy conservation. Models must be developed that 
describe the consumption patterns of individuals, households, busi- 
ness firms, and industries. To support such models, detailed high- 
quality data are needed so that meaningful analyses of present and 
changing energy consumption patterns can be carried out. In the 
U.S., such data are generally nonexistent or are not available in a 
form useful for energy policy models. In recognition of the 
unavailability of needed data in the U.S., for example, the National 
Academy of Sciences has undertaken a study, funded by the 
Federal Energy Administration, to determine data needs and data 
development regarding energy consumption and demands. The 
results of this study should provide a framework within which 
detailed work can proceed. Another area of data collection per- 
tinent to energy conservation considerations is that of materials. 
The extraction, processing, fabrication, distribution, and usage of 
materials require a substantial fraction of the energy used each 
year in most industrialized countries. Improvements in the efficient 
use of energy in the various processes involved in materials 
production offer a source of considerable energy savings, as does 
the substitution of less energy-intensive materials for more energy 
intensive ones. A framework has been proposed within which 
materials-related options and tradeoffs can be considered. The ap- 
proach closely patterns that of the BNL Reference Energy System 
and is called the Reference Material System. (MCW) 


856 (LBL—3274) Projecting an energy-efficient California. 
Goldstein, D.B.; Rosenfeld, A.H. (California Univ., Berkeley 
(USA). Lawrence Berke Lab.). 24 Dec 1975. Contract W- 
7405-eng-48. 45p. Dep. S $4.00. 

The effects on California electricity consumption of a postu- 
lated program of mandatory energy conservation standards for 
building construction and for appliances are calculated. The model 
sums demands disaggregated by end use in the residential and 
commercial sectors; for industry a simplified econometric model is 
used. The potential for and conservation is evaluated for 
each end use, subject to the constraint that only conservation stan- 
dards resulting in a cost savings to consumers are included. Using 
assumptions of fairly high demand for energy-using devices, it is 
projected that, with this program of mandatory energy conserva- 
tion standards, California electricity use will grow by about 12 per- 
cent over the ten years from 1974 to 1984; (from 153 billion kWh 
in 1974 to 171 billion after ten years). 
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857 eaeee, 5 feo) Summary of annual Tides Te 
system held October 29—30, 1975, at Oak Ten- 
nessee. Fischer, He: Moyers, J.C.; Hise, E.C.; Nephew, E.A. 
(eds.). (Oak Ridge National Lab., Tenn. (USA)). Jul 1976. Con- 
— i 101p. (CONF-7510117—(Summ)). Dep. 
NTIS $ 

From Annual cycle energy system workshop 1; Oak Ridge, 
Tennessee, United States of America (USA) (29 Oct 1975). 

The Annual Cycle Energy System (ACES) concept provides 
space heating, air conditioning, and water heating by means of a 
heat pump and an energy storage tank. Heat is removed in winter 
from the water in the tank and is added during the followin 
summer. A workshop was held on October 29-30, 1975 in 
Ridge, Tenn. to disseminate information on ACES. This report 
gives summaries of the presentations, which covered technical, 
economic, and institutional aspects of the concept. 


858 (TID—27082) Federal loan ge Hows programs: a 
literature search and commentary. (Harbridge House, Inc., Boston, 
Mass. (USA)). 11 Jun 1976. 250p. Dep. N NTIS $ 
This volume is published for the use of w ts ERDA person- 
nel involved in the design and administration of loan guarantee 
programs authorized by Congress to increase the production and 
conservation of energy. The purpose, rather than serving as a 
complete guide, is to provide a statutory and bibliographic 
framework for the loan guarantee programs under preparation by 
ERDA. Following the Introductory section, the four operating sec- 
tions include: Section II, setting forth the statutory authority for all 
existing Federal loan guarantee programs; Section III, a categoriza- 
tion of the programs by the technologies addressed and the dollar 
size of each program; Section IV, a description of selected pro- 
grams; and Section V, a general reference section. Section IV con- 
sists of a description of the 76 programs categorized by the 
Federal agencies that administer them. The common charac- 
teristics of the 76 programs are that they all deal with technology, 
environment, and capital goods creation or acquisition. The pro- 
grams do not include any information about such human service 
programs as those involved in health and education. The agencies 
involved are Agency for International Development; Community 
Development Corporation; Domestic and International Business 
Administration, Economic Development Administration; Export- 
Import Bank; Farmers Home Administration; Federal Housing Ad- 
ministration; Maritime Administration; National Oceanic and At- 
mospheric Administration; Overseas Private Investment Corpora- 
tion; Rural Electrification Administration; Small Business Adminis- 
tration; and Veterans Administration. 


859 (Y/IA—134) Vehicle utilization. Harding, J.E. (Oak 
Ridge Y-12 Plant, Tenn. (USA)). 1976. Contract W-7405-eng-26. 
19p. (CONF-760714—2). Dep. NTIS $3.50. 

From Property management conference; Tulsa, Oklahoma, 
United States of America (USA) (6 Jul 1976). 

In September 1966, a decision was made to go on a plant- 
wide pooling basis with no vehicles assigned to individuals. After 
investigation, it was decided that some of the vehicles formerly 

as pools should be classified as functional. Pool vehicles are 
vehicles that are assigned to pools and are available for use by a 
number of personnel who move about the plant on an incidental or 
intermittent basis. Functional vehicles are vehicles that perform 
work on a full-time or continuous basis that precludes their use for 
other purposes. It became apparent that a system of analyzing 
utilization of vehicles was necessary. Queueing theory, sometimes 
called waiting line theory, came into being in the early part of the 
twentieth century; it is a statistical method which was originally 
developed to determine the number of telephone channels necessa- 
to handle particular volumes of calls with a minimum of waiting 
time. Queueing theory lends itself well to carpooling applications, 
giving the correct utilization along with valuable information about 
the number of people having to wait and the length of their wait- 
ing time. A comparison of graphical and queueing theory methods 
is made. Additional data are provided in two appendices. (MCW) 


860 Energy conservation and energy management in 
of a conference held 13—14 November 1975, 
in England. High Wycombe, Eng.; Construction Industry 
Conference Centre Ltd. (1975). 260p. Construction Industry Con- 
ference Centre Ltd., P.O. Box 31, Welwyn, Herts, AL6 OXA, Eng. 
pounds 12.60. 
Separate abstracts were prepared for the fourteen papers 
presented at the conference dealing with residential, office, and 
commercial buildings and industrial plants. (MCW) 


861 Energy policy and buildings. Jamieson, H. pp 11-21 of 
In Energy conservation and energy management in buildings. High 
wn Eng.; Construction Industry Conference Centre Ltd. 


From Conference on energy conservation and energy 
management in buildings; London, England (13 Nov 1975). 
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Buildings consume 40/50 percent of the country’s energy 
and are important when considering conservation. Heating stan- 
dards have risen since 1945. Energy saving must be made in the 
many existing buildings, ularly in houses. Increasing insula- 
tion stan are one of many options to save energy which will 
be discussed. New techniques of energy contro er being 
developed. It is not clear whether the price of fuel alone will be 
sufficient to produce sufficient conservation. Some important 
questions are set down which need to be considered as part of a 
National Energy Policy which should be produced by the Secretary 
of State for Energy who already is responsible for supplying over 
60 percent of the energy we need. 


862 Legislation and energy conservation. Swain, C.P. pp 23- 
39 of In Energy conservation and energy management in buildings. 
High Wycombe, Eng.; Construction Industry Conference Centre 
Ltd. (1975). 

From Conference on energy conservation and energy 
management in buildings; London, England (13 Nov 1975). 

This paper is concerned with the practical rather than the 
legal aspects of legislation as it affects energy conservation in 
buildings. The more important current legislation is reviewed, with 
a critical analysis of its application to present day needs. Con- 
sideration is given to the practicability of introducing direct statu- 
tory control of energy use. Suggestions are made for the desirable 
pattern of future legislation in this field. 


863 Spending money to save energy. Lubert, B. pp 41-49 of 
In Energy conservation and energy management in buildings. High 
Wycombe, Eng.; Construction Industry Conference Centre Ltd. 
(1975). 

From Conference on energy conservation and energy 
management in buildings; London, England (13 Nov 1975). 

This paper is based on the experiences and plans of Marks 
and Spencer, a textile and food firm with 252 stores throughout 
the UK. It provides information on the size and scope of the or- 
ganization and details of the energy audit at the time of the 1973/4 
crisis. The author describes the immediate steps that were taken 
following the crisis, the new developments in lighting that have 
been employed, and the plans for capital expenditure on lighting, 
refrigeration, heat recovery, and building insulation. 


864 Energy conservation measures in the National Bureau of 
Standards complex. Achenbach, P.R.; Didion, D.A. Pp 
51-68 of In Energy conservation and energy management in 
buildings. High Wycombe, Eng.; Construction Industry Conference 
Centre Ltd. (1975). 

From Conference on energy conservation and energy 
management in buildings; London, England (13 Nov 1975). 

Energy conservation measures at the National Bureau of 
Standards site are being carried out under two separate but inter- 
related programs; a low-investment, immediate-impact program 
and a long-range, major retrofit program. The low-investment pro- 
gram has already been implemented and includes lighting reduc- 
tions, thermostat resettings and nighttime shutdowns of heating, 
ventilating, air conditioning systems. Data on energy usage before 
and after this program was instituted are presented. The 
methodology and analysis of the long-range program are also 
presented. Various building energy conservation options were con- 
sidered and evaluated by means of a mathematical model. Quan- 
titative estimates of savings for each are presented. The decision to 
invest in automatic controls for the air conditioning systems of the 
laboratory complex and steam/chilled-water power plant is 
discussed. 


865 Swiss examples of energy saving in existing buildings. 
Caratsch, M. (Sulzer Brothers, Winterthur, Switzerland). pp 69-81 
of In Energy conservation and energy management in buildings. 
High Wycombe, Eng.; Construction Industry Conference Centre 
Ltd. (1975). 

From Conference on energy conservation and energy 
management in buildings; London, England (13 Nov 1975). 

Most of Swiss industry and the majority of the Swiss popula- 
tion are situated in the central part of Switzerland between the 
Jura and the Alps on a hilly plane about 400 m above sea level. 
The climate in this area is such that heating is required during 
about seven months of the year. The design outside temperature 
for Zurich is -11°C although, of course, lower temperatures than 
this are experienced during the heating season. The heat require- 
ment is estimated for 3,700 degree-days and in more mountainous 
regions this could go up to 6,000 degree-days or more. 


866 Energy economy in government buildings. Johnston, 
H.P.; Gronhaug, A.C. pp 33-100 of In ow conservation and 
energy management in buildings. High W Jong combe, Eng.; Construc- 
tion Industry Conference Centre Ltd. (1975). 

From Conference on energy conservation and energy 
management in buildings; London, England (13 Nov 1975). 
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This paper describes the work undertaken by the Property 
Services Agency of the Department of the Environment on ene 
conservation and energy mo oy since 1972. It covers Hd 
Agency’s energy management policy ar some including 
operation and maintenance of ‘ana and pa == Gos metalinr. 
ing, economic assessment of utility agreements, t factor im- 
provement of electrical installations, methods for limiting electrical 
maximum demand, and publicity aimed at the more economical 
use of buildings and services. Details are given of investigations 
and current work and views on electrical installations, space heat- 
ing of buildings, catering installations, and the design process for 
new buildings. 


867 Energy conservation studies for new and existing 

produce guidelines and standards: tools for decision mak- 
ing. Dubin, F.S.; Barnaby, J. pp 101-132 of In Energy conservation 
and energy management in buildings. High Wycombe, Eng.; Con- 
struction Industry Conference Centre Ltd. (1975). 

From Conference on energy conservation and energy 
management in buildings; London, England (13 Nov 1975). 

The demand for energy in the US is rapidly increasing while 
the domestic supply of fossil fuels is rapidly decreasing; new ways 
for reducing the gap between supply and demand are being sought. 
Energy conservation in buildings is one means of reducing the de- 
mand for energy. Therefore, in order to promote energy conserva- 
tion in —o to establish guidelines for ene conservation 

and standards for building codes, to encourage 
Peisiation which determines and limits the consumption of non- 
renewable resources, energy conservation studies have been com- 
missioned and funded by US government agencies as well as 
groups in the private sector; these studies have been conducted, 
primarily by professional engineers and architects. This paper 
describes three energy conservation studies for the government 
and one for a corporation conducted by Dubin—Mindell—Bloome 
Associates and the elements of several subsequent projects involv- 
ing energy conservation studies and/or desi performed by the 
firm specifically to conserve energy in buildings. The four studies 
are the Energy Conservation Demonstration Project, Federal Of- 
fice Building, Manchester, New Hampshire; GSA Energy Conser- 
vation Guidelines for New Office Buildings; Energy Conservation 
Studies for Existing Buildings for the Federal Energy Administra- 
tion; and Connecticut General Life Insurance Building, Bloomfield, 
Connecticut. 


of energy conservation. Fisk, D.; 


868 Economic aspects 
Leach, S.J. pp 133-147 of In Energy conservation and energy 
management in buildings. High —_ Eng.; Construction In- 
dustry Conference Combe Lid (1975 
From Conference on e 
— in build me London, England (13 Nov 1975). 
y 


conservation and energy 


This paper bi considers the importance of buildings in 
the context of the total United Kingdom consumption of primary 
energy, analyzes the economics aspects of energy conservation in 
general, and then applies the analysis to two very different exam- 
ples of possible conservation measures in houses, namely: 
insulation and the use of heat pumps. 


869 Policies for lighting provision. Cundall, G.P. pp 149-166 

of In Energy conservation and energy management in buildings. 

“ — Eng.; Construction Industry Conference Centre 
(1975 

From Conference on energy conservation and energy 
management in buildings, London, England (13 Nov 1975). 

In working interiors lighting must enable the visual tasks 
which are to be undertaken to be performed quickly and accurate- 
ly and it must contribute to a comfortable and pleasing visual en- 
vironment. The main lighting criteria which have a significant 
bearing on en consumption, and which need to be observed 
are discussed. criteria can be fulfilled in most cases by 
providing virtually uniform illuminances using suitably chosen lu- 
minaires. Such solutions may not always be economical and it is 

that task b~~ Day ambient lighting should be con- 
i separa if daylight provides adequate am- 
bient lighting. The importance of contrast rendering factor in task 
lighting is emp and attention is drawn to a recent experi- 
ment in low-energy office lighting. The importance of proper con- 
qoated of to eqgeutaas of tipian qoneme hich ha nas te 
q the whic’ ve in 
better lighting combined ae caudal en energy consumption. The 
concl with a list against which proposed daylighting and 
electric lighting designs can be checked. 
870 Insulation of the housing stock: a national problem. 
Nicklin, T. pp 167-174 of In Energy wa anges and any 
mt in ng.; Construction In- 
prven o eng e Centre tad cis 1995). 
From C 


onference conservation and energy 
management in buildings; wander, Miajend (8 (13 Nov 1975). 


ENERGY MANAGEMENT AND POLICY 


The UK stock of 18'/, million dwellings is old amas 
—nee. It is grossly inefficient in its use of energy. A 
Sue th coms <6 cuteinn cant oaaak acta 
respect of construction, size, and plan form sal —- 
wa ye ee problems in improving its thermal 
to provide comfort conditions with the consumption of 
7 o. The problem becomes confused by the 
nau tales a standards of heating throughout the housing 
stock and by the variety and diversity of the population. All the 
same the installation of 7 million central heating systems between 
1960 and 1972, with an increase of 18 percent in or number of 
dwellings in the same period with no increase in net energy con- 
sumption demonstrates that substantial improvements and econo- 
mies can be achieved in this field. The proposal is for an inversion 
of domestic energy tariffs to provide a small quantity of cheap 
energy and any further consumption at a high cost, with very sub- 
stantial grants for thermal upgrading, both insulation and improved 
installation, including the remo of all electric heating. The 
capital cost would be more than covered by the the cessation of 
further investment in electrical generation. 


871 Energy saving in industrial buildings. Anthony, E.J.; 
Herbert, J.W. pp 175-188 of In Energy conservation and energy 
management in buildings. High Wycombe, Eng.; Construction In- 
dustry Conference Centre Ltd. (1975). 

From Conference on energy conservation and energy 
management in buildings; London, England (13 Nov 1975). 

Looking at the manufacturing industry in the UK, there ap- 
pear to be three phases whereby energy saving and conservation 
can be practiced. (1) General housekeeping measures can incur 
zero capital expenditure, making people aware basically by publici- 
ty that energy can be managed by everybody no matter what their 
position or level in the organization. (2) Measures that can incur 
capital minimal expenditure include the revision of standards of 
heating, lighting, ventilation, etc. Where changes can be made to 
manufacturing processes that will thereby conserve energy then 
these should be put into effect. (3) Measures can involve high 
capital expenditure either in process changes, building or building 
services changes, or in the utilization of process by-products. Ex- 
amples of a measures taken in each of the categories are 
given as well as a further range of possible examples. 


872 Built form and energy needs. Jones, W.P. pp 189-228 of 
In Energy conservation and energy management in buildings. High 
Wycombe, Eng.; Construction Industry Conference Centre Ltd. 
(1975). 

From Conference on energy conservation and energy 
management ia buildings; London, England (13 Nov 1975). 

A method of calculating the positive, negative, and gross 
energy flows through a building envelope is proposed and ex- 
plained. It is based upon meteorological statistics of temperature, 
sunshine and cloud cover for typical months and makes use of the 
distribution of outside temperature within 2'/,°C bands over any 
chosen period of the day or night. Newtonian cooling is assumed 
in assessing the decay of night-time temperatures inside buildings 
and the results are presented of a computer-based exercise into the 
energy needs of a typical office block, covering the influences of 
insulation, orientation, glazing, lighting shape, and mass. A Build- 
ing Energy Index is proposed, in two forms (one to account for 
electric lighting effects) to compare building performances. It is 
concluded that the amount of glass is the dominating factor and 
that buildings should be light-weight rather than heavy-weight. The 
method can be used to assess the energy performance of any build- 
ing. 


873 Building services: an energy demand review. Knight, 
J.C.; Hadley, L.G. pp 229-246 “of y~4 re “ey and ener- 
management in buildings. High combe, Eng.; Construction 

| Pwr Conference Centre Ltd. #974) 

From Conference on energy conservation and energy 
management in buildings; London, pa mp ie (13 Nov 1975). 

The way in which energy is used in the two Farmed — 
ing sectors, namely domestic and 
discussed and the future trends of energy demand analyzed. The 
use of design and annual consumption targets are referred to in- 
sofar as they are likely to affect energy demands for new oo 
How energy policies may also affect demands are revi 


874 Super Saver Electric Home Knoxville, TN; 
Tennessee Val sa oo oe. See Information Office, 


~~ ae Knoxville, TN 
aris suamnal Gk wo eocnunts denis to 
stp cleststs Comasmnass hnap Gents operating costs an tow on peus- 
ble without lowering their standard of living, and to cooperate with 
builders in sharing proven construction techniques that increase 
efficiency, construction costs com e 
energy efficiency, while keeping The demonstration of 
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the program will be confined to all-electric newly constructed 
homes only, with the Tennessee Valley Authority offering full 
cooperation during construction of the first few demonstration 
homes. Vapor barrier, windows and doors, heating and air condi- 
tioning, water heating, and ventilating requirements are sum- 
marized. Additional recommended energy-saving and comfort- 
producing features are listed. (MCW) 


875 Source tion for materials recovery guidelines. Part 
246. Fed. Regist. (Wash., D.C.); 41: No. 80, 16950-16956(23 Apr 
1976). 

These guidelines are issued under the Authority of Section 
209(a) of the Solid Waste Disposal Act of 1965 (PL 89-272), as 
amended by the Resource Recovery Act of 1970 (PL 91-512). 
Chapter I of Title 40 of the Code of Federal Regulations is 
amended effective May 24, 1976 by adding a new Part 246. The 
guidelines are applicable to the source separation of residential, 
commercial, and institutional solid wastes. Explicitly excluded are 
mining, agricultural, and industrial solid wastes; hazardous wastes; 
sludges; construction and demolition wastes; infectious wastes; 
classified waste. Specific requirements and recommended 
procedures for high-grade paper recovery, residential materials 
recovery, and corrugated container recovery are included in Part 
246. (MCW) 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 243, 260, 841, 855, 888, 889, 
891, 934 


876 (BNL—21236) Present and near-future demand for 
energy in the United States. Sailor, V.L. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 8 Apr 1976. Contract E(30-1)-16. 
23p. (CONF-760479—1). Dep. NTIS $3.50. 

From Environmental nuclear impact; Itasca, Illinois, United 
States of America (USA) (8 Apr 1976). 

The hazards of forecasting and the limitations for analysis 
are discussed. Historical trends in energy consumption, the correla- 
tion between energy consumption and economic welfare, and a 
driving force for change based on convenience, technological ver- 
satility, and economics are discussed in a section prior to energy 
demand projections. At BNL, 25 to 30 consuming scenarios have 
been projected in the following sectors: residential, commercial, in- 
dustry, electric generation, and transportation. An example is fol- 
lowed involving residential space heating for 3 fuel types. The final 
section of the paper examines the impact of price increases and 
conservation. It is concluded that if adequate supplies of energy 
are not available at tolerable prices, consumption levels will adjust 
to balance demand against supply. It is critical to the economic fu- 
ture that this balancing process be achieved in an organized and 
rational manner, rather than blundering into a situation where the 
forces of fuel economics solves the problem. The author is not 
confident that Congress and the Federal Agencies can be counted 
on to provide the organized and rational balancing of the energy 
budget. (MCW) 


877 Year 2000: energy enough. Starr, C. EPRI J.; 1: No. 5, 
7-13(Jun 1976). 

The growing needs for energy in the U.S. are reviewed, and 
it is predicted that energy supplies will need be more than doubled 
by the year 2000. The solution lies in three areas: goal targeting, 
resource management, and timing. A no-growth economy and an 
economy continuing g' at an appropriate rate are two 
scenarios discussed. The second major area of choice in fixing 
energy capabilities for the year 2000 involves management of fuel 
resources. Shortages of oil and gas dictate that the increase in 
energy consumption be changed to coal and uranium, both of 
which are available domestically; utilization of these energy 
sources will mean increased electrification. It is concluded, then, 
that the best avenues toward ensuring a national energy supply are 
utilization of coal and uranium and the practice of energy conser- 
vation through iter efficiency. Timing is the third critical area 
of decision making that affects future energy supply. The long lead 
time required to bring about a change in the national energy mix is 
cited. Current estimates indicate that now is the time to push 
toward a national electricity target of at least 7500 billion kWh for 
the year 2000. Meeting the target means almost four times the 
present electricity supply, at a growth rate of about 5.7 percent 
per year. This target assumes a reasonable measure of energy con- 
servation. (MCW) 


878 (PB—243796) Foreign ownership control and influence 
on domestic energy sources and . Warner, A.J. (Federal 
Energy Administration, Washington, D.C. (USA)). Dec 1974. 96p. 
(FEA/M—74/219). NTIS $4.75. 


ERA VOL. 2, NO. 1 


This report reviews the foreign ownership of, influence on, 
and control of domestic energy supplies and sources and makes 
recommendations that will permit the monitoring of such foreign 
ownership. The study identifies 27 foreign companies, or subsidia- 
ries of such companies, which control some segment of U.S. 
petroleum and natural gas supply. The analysis of foreign owner- 
ship of U.S. energy activity indicates that direct foreign influence 
over U.S. energy ranges from 2.4 to 12 percent, with the greatest 
influence found in petroleum downstream operations. Improved re- 
liability in monitoring foreign control and influence will require 
systematic identification of foreign interest investments in specific 
sectors of U.S. energy activities and coordinated effort between all 
government data systems which collect pertinent energy data, cor- 
poration equity interests, and foreign investments. Further moni- 
toring recommendations should be forthcoming from a study con- 
ducted by the Department of Commerce and Treasury pursuant to 
Public Law 93-479, to be completed in 1976. (GRA) 


879 Energy west: future crisis. Proceedings of the 1975 an- 
nual conference of the Western Regional Engineering Institute of 
Canada held March 25—27, 1975, in Vancouver, British Columbia. 
Edmonton, Alberta; Engineering Institute of Canada (1975). 117p. 
The Engineering Inst. of Canada, Western Region, 10055 106 St., 
Edmonton, Alberta, Canada $15.00. 

This conference focused on energy sources for Canada, 
their availability, and the many problems related to their develop- 
ment. The status of each of the conventional energy sources—oil, 
gas, coal, hydro, and nuclear—was given (in separate papers); one 
paper, '’Potential Nonconventional Energy Sources For Canada,”’ 
by R. P. Charbonnier outlined briefly the possibilities for solar, 
wind, geothermal, biomass, tidal, wave, and nuclear fusion energies 
contributing to Canada’s energy future. The remaining papers were 
devoted to such topics as energy conservation, environmental 
problems, economic and social aspects, electrification of Canada’s 
railroads, political-legal aspects, etc. Dr. A. M. Weinberg, of the 
Institute for Energy Analysis, Oak Ridge, TN., presented a paper 
entitled, ‘Project Independence in the United States.’’ In all, there 
were five sessions and twenty papers. (LMT) 


880 Energy technology update for Colorado decision makers. 
Proceedings of a conference held March 5, 1975, in Golden, 
Colorado. Golden, CO; Colorado Energy Research Institute 
(1975). 160p. $5.00. 

The Colorado Energy Research Institute (CERI) was 
created to coordinate research and development in Colorado in 
energy-related fields. The objective of the meeting, sponsored by 
CERI and Region VIII of the Federal Energy Administration, was 
to communicate research and development information on 
technological, as well as social, economic, and environmental mat- 
ters to the leaders in government and industry to provide the basis 
for energy decisions. Ten papers were presented following opening 
remarks by T. J. Vogenthaler, Director of CERI, and by Gordon 
Altot, Jr. from FEA. The papers are entitled: Environmental Im- 
pact of Technological Development; Advanced Systems—Wind, 
Hydrogen, and MHD; Nuclear Power—Present Reactor Technolo- 
gy; Coal Gasification and Liquefaction; Geothermal Energy; Solar 
Heating and Cooling; Oil Shale; Solar Thermal Power; Coal 
Recovery and Mining; and Energy Conservation. (MCW) 


881 Administration of energy shortages: natural gas and 
petroleum. Willrich, M.; Marston, P.M.; Norell, D.G.; Wilcox, J.K. 
Cambridge, MA; Ballinger Publishing Company (1976). 320p. 
$16.50. 

An affluent, industrial society such as the United States 
would soon strangle if it were deprived of a large fraction of its 
energy supplies. Even a small reduction in energy supply for a 
short time could cause widespread economic disruption and dan- 
gerous social conflict if the shortage were managed ineffectively. 
This study considers the role of the Federal government in manag- 
ing energy shortages within the United States. Its purpose is to 
contribute to the development of an administrative capacity within 
the government to manage fairly and effectively the kind of energy 
shortages that may occur in the United States in the late 1970s. 
The study focuses on natural gas and petroleum. Together, these 
two primary fuels account for three-fourths of current U.S. energy 
consumption. Chapter One defines what is meant by energy 
"'shortage’’ and shows how the particular problem of shortages is 
related to the matrix of other problems constituting America’s 
continuing energy crisis. Chapters Two through Four analyze the 
experience of the Federal Power Commission (FPC) with natural 
gas curtailments through 1975. Chapters Five through Seven con- 
tain a parallel analysis of the petroleum allocation experience of 
the Federal Energy Administration and a discussion of the relevant 
provisions of the Energy Policy and Conservation Act, which 
became law in December 1975. Drawing upon the previous discus- 
sion, Chapter Eight considers the generic issues and options in- 
volved in the development of an administrative capacity to manage 
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the kind of energy shortages or threatened shortages that are 
reasonable contingencies for which to prepare in the near future. 
Chapter Nine contains an analysis of Federal constitutional issues 
relevant to the administration of energy shortages. Chapter Ten 
sets forth general conclusions and dati 


882 Connecticut's energy outlook, 1976—1995. Annual re- 
o~ to the Governor and General Assembly. Hartford; Connecticut 
nergy Advisory Board (1976). 94p. 

In this second annual report to the Governor and the 
General Assembly, the Connecticut Energy Advisory Board has 
reviewed and updated data and analyses presented in its 1975 re- 
port. It makes new projections of energy supply and demand, and 
recommends policies to ameliorate the effects of possible im- 
balances on the State’s citizens. Challenges at least as severe as 
those faced by Connecticut in the energy ‘‘crisis’’ of November 
1973 through April 1974 still exist. Dependence on petroleum 
products and imported oil is even greater now. Even though the 
citizens of Connecticut have made significant strides in energy 
conservation, the State’s energy problems are far from being 
solved. The Board hopes that the comprehensive analysis begun in 
the 1975 report (EAPA 2: 0037) and continued in this update will 
make the situation clear. Without dedication to increased conser- 
vation and rapid development of new energy technologies, Con- 
necticut will continue to be exposed to serious energy imbalances 
for virtually all of the foreseeable future. The rt summarizes 
historical energy supply and demand relationships and projects fu- 
ture supply and demand through the year 1995. New projections 
of both supply and demand are based in part on the assumptions 
and methodologies of last year’s report, and revised assumptions 
wherever significant new data or analyses were available. The 
Board recognizes that little can be done in Connecticut to effect 
increases in traditional fuel supplies other than promoting fair and 
reasonable allocation, since the state does not have any indigenous 
energy resources. Therefore, its efforts are directed to making 
better use of available energy resources, through short-range ener- 
gy conservation, long-run improvements in energy-use efficiency, 
and exploitation of solar energy. 





POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 68, 69, 841, 847, 849, 852, 855, 
861, 862, 881, 892, 893, 895 


883 (BNL—21555) Role of regional analysis in the formula- 
tion of energy policy: the case of the Northeast. Palmedo, P.F.; 
Brainard, J.; Davitian, H.; Goettle, R. IV. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 26p. 
(CONF-760648—2). Dep. NTIS $4.00. 

From National science foundation workshop on long-run 
energy demands; McLean, Virginia, United States of America 
(USA) (9 Jun 1976). 

Energy problems may be considered as having two geo- 
graphical scales: the political and the phenomenological. Regional 
energy/economic/envi tal analysis can serve two functions. 
It can clarify for state governments interests they share with 
neighboring states with respect to policies that they might imple- 
ment or those that the Federal Government might implement. 
Secondly, it can aid Federal planning in identifying more sharply 
the needs and perceptions of regions affected by Federal energy 
policy. One of the most serious weaknesses in U.S. energy policy 
formulation at the moment is its lack of sensitivity to regional con- 
cerns and issues. In this paper, policies and strategies affecting 
energy conservation are considered particularly. Drawing on a 
recent study of alternative energy futures for the Northeast, some 
of the factors that are involved in a regional view of energy con- 
servation as a concerted policy are examined. 


884 (NP—20871) Energy, research, and technology in the 
Market. Second quarterly report, 1975. 





Enropean Common 

(Zentralstelle fuer Atomkernenergie-Dokumentation (ZAED), Eg- 
genstein-Leopoldshafen (Germany, F.R.)). 1975. 150p. (In Ger- 
man). Dep. NTIS (US Sales Only) $6.00. 

Debates, proposals, and resolutions of the European Parlia- 
ment on various aspects of energy are presented. A report of the 
Commission on the General Status of the Coal Market in 1975 is 
also included. (JSR) 


885 An energy concept for Switzerland. Ecabert, R.; Leimer, 
H.J. (Sulzer Bros. Ltd., Winterthur (Switzerland)). Sulzer Tech. 
Rev.; 57: No. 4, 213-218(1975). 

Energy supplies are a topic of onge interest, and discus- 
sion is focused on a number of problems: assurance of supplies, 
price, energy reserves, environment conservation, the security of 
nuclear stations. The article contributes a few ideas towards an 
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energy concept for Switzerland: reduced oil consumption, lower in- 
door temperatures, electric heating, district heating. 

886 rospects. Jonas, P.J. 247-260 of In Energy 
I A a nt in Ciiidin . High W be, 
Eng.; Construction Industry Conference Centre fia. (19753. 

From Conference on ene conservation and e 
management in buildings; London, Engiand (13 Nov 1975). 

The role of government in the production and efficient use 
of energy is summarized, and the economic and social con- 
sequences of present and future policies, with particular reference 
to the nationalized fuel industries are examined. The current and 
projected pattern of fuel consumption in the domestic sector and 
the means of fulfilling future energy demands from conventional 
and as yet undeveloped sources of energy is discussed. It is sug- 
gested that hitherto apparently unlimited supplies of cheap energy 
have inhibited the financing of R and D on the efficient use of 
conventional fuels, and that considerable commercial returns are 
still possible from the improved design and operation of existing 
equipment. 


887 Energy and environment: which is undermining which. 
Mink, P.T. (U.S. Congress, State of Hawaii). Nat. Resour. Lawyer; 
9: No. 1, 19-39(1976). 

From American Bar Association annual meeting; Montreal, 
Canada (12 Aug 1975). 

The paper discusses the role of Congress in national 
resource development and environmental protection. Citing the er- 
roneous conception that energy and the environment can be 
separated, Congresswoman Mink stresses that we need to har- 
monize the pro“uction and use of energy, especially of the fossil 
fuels, with the absolute need to protect and preserve environmen- 
tal values. The fossil-fuel situation in the U.S. is reviewed briefly, 
after which various congressional legislation relating to energy 
matters is discussed. Particularly emphasized are bills that lie 
within the purview of the Mines and Mining Subcommittee of the 
House Interior and Insular Affairs Committee, of which the author 
is chairwoman. Following an overview of natural resources activi- 
ties involving the 94th Congress, she discusses the Surface Mining 
Control and Reclamation Act of 1975, the Federal Coal Leasing 
Amendments Act of 1975, the Mining Law of 1872, the Outer 
Continental Shelf Lands Amendments, and oil shale development 
bills. Congresswoman Mink favors strong Federal control over oil 
shale development on Federal lands, by means of a corporation 
modeled on the Tennessee Valley Authority. The article concludes 
with questions presented from the floor and the answers. (MCW) 


688 States rights vs. national needs. Lamm, R.D. 
(Governor of Colorado). Nat. Resour. Lawyer; 9: No. 1, 41- 
47(1976). 

From American Bar Association annual meeting; Montreal, 
Canada (12 Aug 1975). 

Governor Lamm states that enlarging and conserving the 
energy supply on one hand and protecting the U.S. social and 
physical environment on the other are common goals; and that the 
Federal and state governments must be strongly committed to 
both, but not one at the expense of the other. He feels that, per- 
haps, the public at large does not appreciate the energy crisis and 
its implications as do the people of the western states; this 
probably stems from the fact that these states have such a large 
proportion of the national energy resources. Practically all states 
are trying to keep control of their destinies and are asking for con- 
siitutional roles in being able to affect and advance the health and 
welfare of their citizens. The western states, in particular, want a 
role in nominating land for leasing and shaping synthetic fuels pro- 

s and ensuring that the state reclamation laws operate on 
ederal lands. The Federal Government owns large percentages of 
the land of several of these western states; in Colorado, for exam- 
ple, this is 36 percent, and the law regarding the ability of the state 
to regulate Federal land or even privately leased Federal land is 
vague and uncertain. Governor Lamm emphasizes that the western 
states seek a partnership, not a conflict, with the Federal govern- 
ment to help solve the energy crisis, and to promote orderly 
development of their energy resources. (MCW) 


889 Energy policy game: the odds on independence. Horton, 
J.O. (Dept. of Interior, Washington, DC). Nat. Resour. Lawyer; 9: 
No. 1, 49-58(1976). 

From American Bar Association annual meeting; Montreal, 
Canada (12 Aug 1975). 

The author presents the thesis that the extent to which the 
U.S. achieves a degree of independence from foreign energy 
sources will be determined almost exactly by the extent to which it 
is able to recognize an interdependent relationship with other 
countries, between the states and the Federal government, and 
between the citizens and government at all levels. If independence 
from foreign energy sources means zero reliance or a zero level of 
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imports, then the chances of achieving that goal are nil. Indepen- 
dence should mean a gradual percentage decrease of foreign oi! 
imports. Energy independence should not be the only goal, the 
author says, but equally important priorities are needed for pro- 
tecting the environment and maintaining a growing economic 
posture; also needed is greater public involvement (i.e., participa- 
tion through hearings and an open decision-making process) and 
increasing the effective role of state governments in terms of in- 
fluencing their own destiny. Mr. Horton feels that the hallmark 
legislative step for changes in energy policy was the passage of the 
National Environmental Policy Act, which pointed out the inter- 
relationship between the natural resources and the environment. 
Other legislation that has resulted in energy policy changes is 
reviewed. (MCW) 


890 Energy policy statement of the Edison Electric Institute. 
New York; Edison Electric Institute (1976). 8p. Edison Electric 
Inst., 90 Park Ave., New York, NY 10016. 

EEI states that it '’embraces the broad national goal of 
achieving energy self-sufficiency in order to protect the public 
health and economic welfare, and to promote the national security. 
Failure to coordinate and accommodate energy goals with other 
national policy objectives, however, has made it appear that the 
nation has no energy policy. It is essential, therefore, that the poli- 
cies and efforts of government and industry work together to (1) 
minimize waste and to make the most efficient use of energy; (2) 
increase domestic energy resources; (3) develop new sources of 
energy; and (4) promote environmental and economic balance.’’ 
After discussing these issues briefly, requirements for a financially 
healthy electric utility industry are summarized. Eight specific 
government actions required for electric utilities to carry out their 
~ meet the national goal of energy self-sufficiency are listed. 
( ) 


891 Energy Independence A . Murray, F.X. Washing- 
ton, DC; Georgetown University (1976). 56p. Center for Strategic 
and International Studies, Georgetown Univ., Washington, DC 

The U.S. continues to hold to energy independence as a pri- 
mary objective of its energy policy and strategy. A broad range of 
actions aimed at both dampening energy demands and increasing 
domestic energy supplies must be pursued. These issues were 
discussed in this, the second in a series of Seminar Reports at the 
Federal Staff Seminar held by the Center on Nov. 5, 1975. The 
solution to the problems proposed by the Administration includes 
a proposal for the creation of the Energy Independence Authority. 
Three panelists discussed this administrative program. Two 
panelists who were advocates of the EIA proposal are Eric 
Zausner, Deputy Administrator of the FEA and Peter Wallison, 
Special Counsel to the Vice President. In opposition to the 
Pp was William Johnson, Director of the Energy Policy 
Research Center at George Washington Univ. These panelists an- 
swered some pertinent questions following the presentation of their 
views. Those supporting the EIA contend that this proposal is es- 
sential to stimulate the application of new technologies, that it will 
work, and work well; and that it will produce a minimum amount 
of disruption in the private sector. They further contend that the 
EIA may have its faults but there are no other reasonable alterna- 
tives available and that we have already talked too long and acted 
too little. The opposition attacks the proposal as politically un- 
workable, disruptive of free markets, a burden to the taxpayers, 
and likely to have a detrimental effect on the direction technology 
and energy supply systems will take in the long run. (MCW) 


FOSSIL FUELS 


REFER ALSO TO CITATION(S) 1, 880, 881, 900, 901, 902, 904, 
914 


COAL 
REFER ALSO TO CITATION(S) 3, 21, 68, 69, 835, 851, 903 


for the 


892 (ERDA—76-109) Regional system 
planning and of national pos 4  aagnoag Final 
¢ Clean coal source-to-use economics project. Nagar- 


report energy: 
vala, P.J.; Ferrell, G.C.; Olver, L.A. (Bechtel Corp., San Francisco, 
Calif. (USA)). Jun 1976. Contract E(49-18)-1552. vp. (FE—1552- 
18). a oe $16.2 

purpose a the study effort carried out under Contract 
No. £(49-18)-1552 was to develop and demonstrate a mathemati- 
cal model that would assist energy planners in evaluating large 
numbers of possible patterns of supplying U.S. energy demands 
and, within established constraints, in defining the optimal (least- 
cost) set. Specifically, the study effort was directed towards formu- 
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lating a model that would allow questions on regional nee pol- 
icy, particularly coal energy, to be systematically lyzed; 
developing a data base that was sufficiently accurate to permit a 
realistic demonstration of the model's capabilities; and developing 
a methodology that would link the ene model and the as- 
sociated data base in a manner that would provide a flexible, 
rapid, and economic means of evaluating a large variety of energy 
supply options. The result of this effort is a regional linear pro- 
gramming model of an integrated U.S. energy delivery system that 
will assist the energy planner in analyzing the response of the ener- 
gy system to a large number of variables. The model may be used 
or analyzing actual and proposed energy delivery systems in terms 
of a number of variables, including quality of coal at the mine, 
energy transportation or transmission modes, the amount and form 
of the delivered energy, the distance between source and user or 
processor, coal-energy conversion and cleanup processing 
methods, and existing and proposed environmental regulations. 


893 (NP—20987) es of applications and permits per- 
taining to deep mining, coal processing, and related activities. 
Reishman, T.V.; Herholdt, J.F. Jr. (comps.). (West Virginia Com- 
mission on Energy, Economy and Environment, Charleston 
(USA)). Mar 1976. 350p. TIC. 

The purpose of this publication is to aid and assist those 
persons interested in opening or reopening an underground coal 
mine, p plant, or related facility in West Virginia. Mat- 
ters relating to surface mine operations are not included. It is 
pointed out that, while extreme care was exercised in compiling 
this document, permits and applications that appear may not be 
the most current because of their continuous revision. It is felt, 
however, that the document is instructive in detailing the type of 
information required by the various government agencies. More at- 
tention is focused on West Virginia State Government regulations 
than those promulgated by the Federal Mining Enforcement Safety 
Agency and the Environmental Protection Agency. Data on incor- 
poration, internal revenues, state taxes, and prospecting permits 
are provided in Sections I—IV. Federal and State requirements are 
detailed for underground mines, bathhouses and related sewage 
treatment facilities, coal preparation plants and related facilities, 
coal refuse di areas, and dam control in Sections V—IX. 
Sample forms are shown for all activities. (MCW) 


894 Coal development alternatives: an assessment of water 
use and economic implications. Freudenthal, D.D.; Ricciardelli, P.; 
York, M.N. Cheyenne, WY; Wyoming Department of Economic 
Planning and Development (1974). 192p. 

Extensive development of Wyoming's energy resources 
presents the greatest problems and opportunities the State has 
faced in this century. Coal extraction and processing is currently 
the most rapidly expanding sector of the State’s economy. Coal 
production increased from 4.4 million tons in 1969 to 14.3 million 
tons in 1973—an increase of 225 percent. Projections of future 
coal production are fraught with uncertainty, but the Wyoming 
Geological Survey has estimated potential 1980 production to be 
110 million tons. This rapid increase in coal production has placed 
increasing demands on Wyoming's water resources. One of the ac- 
tions taken by the 1974 session of the Legislature was passage of a 
bill regulating the issuance of water use permits for slurry 
pipelines. In this bill, committees were charged with reporting to 
the January 1975 session of the Legislature on the use of un- 
derground water in Wyoming. This report was undertaken in 
response to that charge. Basically the report concentrates on coal 
demands for water and the implications of 
those demands. The general procedure includes the identification 
of possible coal utilization alternatives, an analysis of these alterna- 
tives, the water demands for each alternative, and an identification 
of the fiscal and environmental impacts associated with each 
process. Special emphasis is placed on comparing in-state and out- 
of-state coal utilization processes. 





PETROLEUM 
REFER ALSO TO CITATION(S) 109, 112, 118, 139, 878 


895 (LA—6322-MS) Selected review of maximum efficient 
rate (MER) and related resource economics literature. McFarland, 
J.W. (Los Alamos Scientific Lab., N.Mex. _— Jul 1976. Con- 
tract W-7405-eng-36. 27p. Dep. NTIS $4.00 

There has been an old and continuing controversy over the 
definition, validity, determination, and use of maximum efficient 
rate (MER) in the regulation of petroleum reservoirs. Selected 
MER and related resource economics literature is reviewed in an 
attempt to place this np in perspective. The main conclusions 
from this review are that there is a lack of good, empirical studies 
upon which to base regulatory policy, that it is not possible to 
answer all of the questions PP moon MER simply on technical 
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, and that clear, concise are needed in the 


icy decisions 
ition and implementation of MER regulations. 40 references. 


B96 Canadian energy developments. Crowe, M.A. (National 
7 oe Ottawa). Nat. Resour. Lawyer; 9: No. 1, 1- 

From American Bar Association annual meeting; Montreal, 
Canada Sy Aug 1975). 

r. Crowe, Chairman of the National Energy Board, 
ditantad 0a tamale den galanin fae tens eee 
its main responsibilities in the export of oil, natural gas, and elec- 
tric power. Other regulatory SS include issuing of cer- 
tificates of public convenience for ——_— of interprovincial 
oil and gas pipelines in Canada and the construction of interna- 
tional power lines. The rate structure of pipelines also comes 
under the jurisdiction of the Board, and it serves as advisor to the 
government on energy policy generally. The export policy prior to 
1973 is reviewed; after a decade of trying to sell more and more 
oil to the U.S., oil was placed under export control, because 
Canada began to think about — its supplies. Exports of 
natural gas have been licensed by the Board since 1959. After a 
comprehensive hearing in 1975 on the supply and demand and 
deliverability outlook for natural gas, it was concluded that the na- 
tion faces shortages in relation to Canadian requirements, as well 
as exports. The oil outlook was also reviewed in 1974 and 1975, 
and it was concluded that the supply of oil to meet Canadian 
requirements was limited and that oil exports would be restricted. 
The author provided answers to three questions from the floor: the 
scope of the Petroleum Administration Act; the impact of 
shortages on the Westcoast Transmission system, and the possibili- 
ty of pipelines from Canada to the eastern U.S. (MCW) 


897 Interdependence and the world energy picture. Ghobash, 
S.A. (Ambassador of the United Arab Emirates to U.S.). Nat. 
Resour. Lawyer; 9: No. 1, 11-18(1976). 

From American Bar Association annual meeting; Montreal, 
Canada (12 Aug 1975). 

The Arab perspective of the current energy situation is 
discussed, during which Mr. Ghobash points out that a truly inter- 
dependent relationship exists between the U.S. and the Arab world 
and that all countries need to learn to exchange their resources 
cooperatively. The Arab world has 60 percent of the world’s cur- 
rent oil exports, but it needs Western manpower and technical 
assistance for economic development. The United Arab Emirates 
needs to transform its economy and raise its standard of living, 
each of which requires exporting a substantial amount of its 
depletable oil resources. The lifespan of these resources is esti- 
mated at 30 to 50 years. But the country is investing income from 
these oil resources to diversify its narrowly based economic struc- 
tures so that future generations will have a higher standard of liv- 
ing. (MCW) 


898 Management of and plans for the Naval petroleum 
reserves. Washington, DC; Comptroller General of the United 
States (1976). 59p. U.S. General Accounting Office, Distribution 
Section, P.O. Box 1020, Washington, DC $1.00. 

By law the Navy has had custody of Federal lands contain- 
ing huge reserves of petroleum and thousands of acres of oil shale. 
Traditionally these were held for national defense. The Navy was 
responsible for managing the following reserves: No. 1, Elk Hills, 
California—proven reserves estimated at 1 billion barrels; No. 2, 
Buena Vista, California—nearly depleted; No. 3, Teapot Dome, 
Wyoming—proven reserves estimated at 40 million barrels; No. 4, 
North Slope, Alaska—not explored, but expected to contain far 
more than No. 1; and oil shale reserves Nos. 1 and 3, Colorado; 
and No. 2, Utah. In April 1976 the Naval Petroleum Reserves 
Production Act of 1976 was enacted. The law basically provides 
for (1) transferring the management responsibility for Naval 
Petroleum Reserve No. 4 to the Department of the Interior on 


prod riod. The production 
production from these reserves fora 6-rex [tied The, 
NATURAL GAS 
REFER ALSO TO CITATION(S) 109, 165, 168, 178, 878, 896 
899 Intrastate natural wed gy! prices of FPC jurisdictional natu- 
ral gas companies selling more than one million MCF per year ir. 
interstate commerce: summary by state and FPC gas pricing area, 
~- December 1975. Washington, DC; Federal Power Commis- 


t producers with more 


ENERGY MANAGEMENT AND POLICY 101 


thousand cubic feet for new contracts v: from 46.14 cents 
per thousand cubic feet in Utah to $2.083 in Florida. Prices for 
Tenegotiated or amended contracts averaged $1.459 per thousand 
cubic feet, ranging from 60.79 cents in Colorado to $1 ae in 
Texas. These reports were filed by 86 natural gas 
representing 483 intrastate contracts executed during | 
The weighted average prices for new contracts in the eight FPC 
pricing areas ranged from a low of 46.91 cents thousand cubic 
feet in the Rocky Mountain area to a high of $1.826 for Texas 
Gulf Coast. For negoti or amended contracts, the prices 
as from 60.79 cents for Rocky Mountain to $1.646 for Texas 

Coast. Summary tables by month, state, and pricing area are 
provided. (MCW) 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 898 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 677 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 169, 541, 847, 848, 851, 853, 
856, 877, 896 


900 Proceedings of the thermal power conference held Oc- 
tober 2—4, 1974, in Washington. Pullman, WA; 
Washington ‘State University (1974). 442p. 

A separate abstract was prepared for each of the seven sec- 
tions in these proceedings. (MCW) 


901 Social-economic impacts of power plant construction. 
Session I. pp 3-79 of In Thermal power conference. Pullman, WA; 
Washington State University (1974). 

From Thermal power conference; Pullman, WA ;USA: (2 
Oct 1974). 

The socio-economic impacts of power plant construction 
are presented via six papers and a discussion session. The papers 
are: Colstrip Project, by Albert C. Tsao, Montana Dept. of Natural 
Resources and Conservation; Projected Social and Economic 
Problems Resulting From the Construction and Operation of the 
Skagit Nuclear Project as Seen by a Local Government Agency, by 
R. C. Schofield, Skagit County Planning Dept., Mount Vernon, 
WA.; Impact of a Major Construction Project on an Isolated Medi- 
um-Sized Community (Kennewick, Pasco, and Richland, Washing- 
ton), by G. L. Wilfert and J. R. Young, Battelle—Northwest, 
Richland, WA.,; Institutional Aspects of Thermal Power Plant Con- 
struction, by W. J. Finnegan, Puget Sound Power and Light Co.; 
One Individual’s Thinking on Bulk Energy Siting, by Jack B. 
Robertson, Regional Administration, FEA, Region X; and The Pro- 
ject Independence Hearings—The Public Speaks, by Jack B. 
Robertson, Regional Administrator, FEA, Region X. (MCW) 


902 Factors involved in planning for construction of thermal 
power plants. Session II. pp 83-151 of In Thermal power con- 
ference. Pullman, WA; Washington State University (1974). 

From Thermal power conference; Pullman, WA ;USA: (2 
Oct 1974). 

Factors involved in planning for construction of thermal 
power plants are delineated in five papers and a discussion session. 
The papers are: Controlling the Socio-Economic Impacts During 
the Construction of Thermal Power Plants, by Myron B. Hawkins, 
Woodward—Envicon, Inc., San Francisco; Energy Sources, by C. 
Patton, C. Patton and Associates, Rock Springs, WY.; Labor Mo- 
bility, by Adson E. Starner, Portland General Electric Co., Port- 
land, OR.; Environmental Planning—An Important Facet in the 
Construction of Thermal Power Plants, by Kenneth R. Wise, 
Washington Public Power Supply System; and Uranium En- 
richment—Key to Nuclear Power, by J. L. Schwennesen, Division 
of Production and Materials Management, U.S. Atomic Energy 
Commission. (MCW ) 


903 Acquiring coal reserves. Session Ill. pp 155-171 of In 
Thermal power conference. Pullman, WA; Washington State 
a (1974). 

From Thermal power conference; Pullman, WA ;USA: (2 
Oct 1974). 

This session consists of three papers: Buying Coal Reserves, 
by Peter F. Bowen, Golder Associates, Inc., Seattle, WA.; Contract 
Mining of Coal Reserves, by Leslie M. Alexander, | Mc as 
rison—Knudsen Co. Inc., Phoenix, AZ.; and Purchasing from 
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Coal al by John W. Scales, Amax Coal Co., Indianapolis, 
IN. (MCW) 


904 Plant alternatives. Session V. pp 211-288 of In 
Thermal power conference. Pullman, WA; Washington State 
University (1974). 

From Thermal power conference; Pullman, WA ;USA: (2 
Oct 1974). 

Five papers were presented at this session: Northwest Power 
Pool Hydro Simulation Model: Its Application to Thermal 
Planning, by Merrill S. Schultz, Northwest Power Pool Coordinat- 
ing Group, Portland, OR.; Energy Cost Comparison Model, by J. 
Austin and A. Chilingerian, Puget Sound Power and Light Co., 
Bellevue, WA.; A Power Planning Model, by J. Austin and A. 
Chilingerian, Puget Sound Power and Light Co., Bellevue, WA.; 
Typical Nuclear Power Plant Layout and Components, by O. E. 
Trapp, Washington Public Power Supply System, Richland; and 
Development of a Power Plant Schedule, by C. S. Brophy, Jr. and 
F. A. Forster, Bechtel Power Corp., San Francisco. (Mew) 


905 Fingerpointing user style. Gary, W.R. Am. Gas Assoc., 
Oper. Sect., Proc.; T22-T25(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Communications Management Center (CMC) is described, 
and operational characteristics are presented showing on-line 
system general configuration. 


906 Staff report on projected 1976 summer load-power 
supply situation: contiguous United States. Washington, DC; 
Federal Power Commission (1976). 54p. Public Information, Rm. 
1000, Federal Power Commission, 825 N. Capitol St.. Washington, 
DC 20426. 

This report summarizes projected loads and available power 
supplies for summer 1976 as reported for electric utilities in each 
of the nine Regional Electric Reliability Council areas of the con- 
tiguous United States. Installed generating capacity throughout 
most of the Nation should be sufficient to meet anticipated peak 
load responsibility. Although there have been substantial fuel cost 
increases, energy supply problems appear to have eased. Energy 
supply could become critical #1 a few years because of the delays 
of nuclear plants now under construction and the expected further 
tightening of fossil fuel supplies. If electric load growth returns to 
historic rates, the energy supply problem will become even more 
acute. Detailed data of each of the Council Areas are given. 
(MCW) 


907 Power systems: planning and operation. Anderson, P.M. 
EPRI J.; 1: No. 5, 14-19(Jun 1976). 

The expansion and development of the North American 
utility network are described briefly. The present interconnected 
systems provide system reliability, the sale or purchase of energy 
from neighboring networks, bulk purchases arranged to allow for 
deferral of expensive future facilities, and economy of scale. 
Problems do exist with the large interconnected systems in that 
they are complex and the newer designs are immature. EPRI's 
System Planning, Security, and Control Program is concerned with 
bulk power system long-range development, and system operation 
or control. EPRI’s system planning research needs are being con- 
centrated on improved simulation methods, improved reliability 
methods, and modeling. Projects are under way on long-term 
dynamics, mid-term dynamics, dynamic equivalents, and numerical 
methods. Work is planned on load and generator modeling, relia- 
bility methods, boiler modeling, and cost of outages. Research on 
the impact of energy parks, new control concepts, and the effect 
of new system components, and improving the interface between 
the planning engineer and the computer is planned. Optimization 
techniques for power system application and large-scale, perhaps 
regional, planning needs must be improved. In system operation, 
the short-term goals are centered on control and security. New 
economic control techniques need to be developed that are per- 
tinent to the operating conditions anticipated in the 1980s. On-line 
security assessment capabilities need to be expanded and imple- 
mented. Improved load-frequency control strategies need to be 
developed. Research is needed to provide continuous security sur- 
veillance and contingency evaluation and regional hierarchical 
control that recognizes local constraints. Future financing is 
discussed. (MCW) 


908 Is growth really necessary. Ford, A. (Los Alamos Scien- 
> gen NM). Electr. Light Power (Boston); 54: No. 7, 13-15(Jul 
1976). 

The self-interest of the electric utility industry is best pur- 
sued by encouraging conservation programs designed to reduce the 
rate of growth in electricity demand. A reduction in growth not 
only tends to lower rates for the consumer, but also improves the 
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financial health of the industry. The arguments expressed in this 
article are based on the results of simulation experiments per- 
formed with a computer model of the United States electric utility 
industry. The model is described in an October 20, 1975, article in 
Electric Light and Power (EAPA 2:171). The assumptions and 
behavior of the model have been carefully documented in reports 
prepared by this author (EAPA 2:1047). These reports assert that 
the model is a useful tool for simulating the impact of conservation 
programs on the electric industry. The two main effects of conser- 
vation programs represented in the model are the adverse effect of 
"lower sales’’ and the beneficial effect of ‘fewer power plants.’’ 
The simulation analysis presented in this article shows that the 
long-term beneficial effect of ‘’fewer power plants’’ outweighs the 
adverse effect of ‘lower sales.’’ Inclusion of additional beneficial 
effects of slower growth in demand—less stringent environmental 
standards and reduced difficulty in planning—would, therefore, 
only reinforce the conclusion that conservation programs can 
reduce the future price of electricity. (MCW) 


909 All-electric ec y is coming. Electr. World; 186: No. 
1, 28-31(1 Jul 1976). 

Interview with Floyd W. Lewis, newly elected Chairman of 
the Edison Electric Institute. 

Mr. Lewis states that some utility executives consider the 
all-electric economy as approaching so rapidly as to be 
‘‘uncomfortable.’’ He says the all-electric economy is not obvious 
to everyone because investor-owned electric utilities are struggling 
with and gaining strength from the most complicated business cli- 
mate the industry has ever experienced. Mr. Lewis answered many 
queries dealing with subjects such as public- acceptance of nuclear 
energy, the difficulties of the political and financial climates in the 
industry, rate increases and metering methods, conversion from oil 
to coal, reliability, research, siting and right of eminent domain for 
coal slurry pipelines, HVDC power transmission, and employment. 
"'The regulatory climate has improved considerably,’’ he says. 
(MCW) 








ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 834, 839 


910 Effluent control. Session VI. pp 291-404 of In Thermal 
power conference. Pullman, WA; Washington State University 
(1974). 

From Thermal power conference; Pullman, WA ;USA: (2 
Oct 1974). 

The four papers presented at this session include: Status of 
Flue Gas Desulfurization Technology for Power Plant Pollution 
Control, by Wade H. Ponder, U.S. Environmental Protection 
Agency, Research Triangle Park, NC.; Status of Particulate Con- 
trol for Power Plants, by James H. Turner, U.S. Environmental 
Protection Agency, Research Triangle Park, NC.; NOx Reduction 
Techniques for Utility Boilers, by Robert C. Carr, Electric Power 
Research Inst., Palo Alto, CA.; and Power, Water, and Land, by L. 
Boersma, L. R. Davis, G. M. Reistad, J. C. Ringle, and E. W. R. 
Schmisseur, Oregon State Univ., Corvallis. (MCW) 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 


911 UHV transmission research in the USSR. Young, F.S.; 
Gens, R.S. EPRI J.; 1: No. 5, 24-27(Jun 1976). 

A delegation from the U.S. attended the first meeting in 
Moscow in 1974 to negotiate the method of exchanging technical 
data and to establish areas for joint research. Two symposia were 
organized to deal with a-c and d-c transmission technology. joint 
a-c transmission research was planned on overvoltage protection of 
UHV systems, reactive power control, line insulation, design of 
UHV structures, and reliability. The 1975 meeting was in Washing- 
ton, D. C. The 1976 meeting in Leningrad, a d-c symposium, fea- 
tured papers presenting a general overview of d-c transmission, 
overvoltages on d-c lines, line insulation, conductor selection, har- 
monics, and operating experience on both the U.S. Pacific Coast 
DC Intertie and the Soviet Volgagrad-Donbas DC Line. In the two 
visits to the research center in Leningrad, the authors observed 
two, things: (1) the government is investing large sums of money in 
HV laboratory facilities for both a-c and d-c transmission research, 
and (2) engineers have modified their testing procedures. The 
USSR efforts involve not only 1200-kV a-c line work but also +- 
750-kV d-c transmission. A visit to a transmission research facility 
at Bely Rast substation is described. The objectives of the two na- 
tions are kept in perspective when comparing the Soviet motives 
and needs with U.S. requirements. The advances that can be ex- 
— from the exchange of research information are summarized. 
(MCW) 
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912 Power transmission lines: a future scenario. Rowell, 
C.H. (Cornell Univ., Ithaca, NY). Public Util. Fortn.; 98: No. 3, 
15-19(29 Jul 1976). 

Environmental groups and regulatory agencies have de- 
manded thorough investigations concerning the social and environ- 
mental impacts associated with major power generating plants and 
generating site-related issues, but the impact of transmission cor- 
ridors has been investigated in low key. The author speculates 
upon the ecological and human risks that may be associated with 
the proliferation of ultrahigh-voltage power lines across the U.S. In 
this fictional review he reminds us that a proliferation of such 
transmission lines may be a necessary concomitant of the all-elec- 
tric society envisioned by some. Although not a problem demand- 
ing immediate solution, it is felt a useful purpose will have been 
served if attention and thought are directed to the matter before it 
assumes crisis dimensions. (MCW) 


CONSUMPTION AND UTILIZATION 
REFER ALSO TO CITATION(S) 857, 882, 886 


913 (CONF-760904—1) Modeling residential energy use. 
Hirst, E.; Lin, W.; Cope, J. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. Contract W-7405-eng-26. Sp. Dep. NTIS $3. ’50. 

From 11. intersociety energy conversion engineering con- 
ference; Lake Tahoe, California, United States of America (USA) 
(9 Sep 1976). 

This paper describes a comprehensive engineering-economic 
computer model used to simulate energy use in the residential sec- 
tor from 1970 to 2000. The purpose of the model is to provide an 
analytical tool with which to evaluate a variety of conservation 
policies, technologies, and strategies for their impacts on re- 
sidential energy use and fuel expenditures over time. The present 
version of the model deals with energy use at the national level for 
four fuels, six end uses, and three housing types. 


914 (PB—245424) Energy use in the contract construction 
industry. Appendix B. Assessment of construction equipment availa- 
bility, energy requirements, and construction industry capacity to 
Project Independence. (Parsons (Ralph M.) Co., Washing- 

ton, D.C. (USA); Tetra Tech, Inc., Arlington, Va. (USA)). 18 Feb 
1975. Contract DI-14-01-0001-1664. 201p. (TETRAT-A—412-75- 
011(App.B)). NTIS $7.25. 

Prepared by Parsons (Ralph M.), Co., Washington, D.C. 
See also Appendix A, PB—245423 and final rept., PB—245422. 

The report discusses various sources of energy and energy- 
producing processes, necessary construction equipment used in 
these processes, hours required for operating the equipment, and 
estimated energy consumed by the construction equipment; availa- 
bility of necessary construction equipment; impact of equipment 
availability on the nation’s capability to expand the output of ener- 
gy-producing facilities; and capability of the construction industry 
to support Project Independence. Portions of this document are 
not fully legible. (GRA) 


915 How Sweden holds her use near half the U.S. 
per-capita level. Schipper, L. (Univ. of California, Berkeley). Ener- 
gy Res. Rep.; 2: No. 8, 3-5(Aug 1976). 

Sweden might be expected to consume more energy per 
capita than the United States, because her climate is more de- 
manding and her exports more energy-intensive. But with virtually 
the same per-capita gross national product Sweden consumes only 
55 percent as much energy per capita. There are lessons to be 
learned here: in the use of energy-efficient technology; in the crea- 
tion of social, economic and political environments that foster such 
technology; and in liberation from the notion that unemployment 
must accompany a slowing or halt in the rise in energy consump- 
tion. It’s instructive to compare reactions to the oil embargo of 
1973, which hit Sweden even harder than America, because 
Sweden is more dependent on imported fuel. Sweden, already far 
more efficient in energy use, emphasized further conservation. The 
U.S. intensified its subsidies and tax encouragements for develop- 
ing energy supplies, a clearly more expensive way to bridge the 
gap between supply and demand. In Sweden, prices and taxes on 
oil products rose above their already-high levels; the U.S. retained 
controls on the prices of most fuels. Sweden continued to revise 
electricity rates so heavy consumers pay a fair share of the long- 
run incremental costs, while the U.S. made little progress away 
from prices that are far from representative of the cost of produc- 
ing electricity. The m Kas pa energy-consuming sectors of the Swedish 
economy are exam and compared with U.S. practices. 


ENERGY CONVERSION 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 879, 880, 926 


SOLAR 
REFER ALSO TO CITATION(S) 481, 844 


916 Solaria: on the threshold of environmental renaissance. 
Homan, B.; Homan, N.; Thomason, H.; Wells, M.B. Barrington, 
NJ; Edmund Scientific Co. (1975). 80p. (NP—20845). 

A detailed description is given of the design and construc- 
tion of a solar heated house in New Jersey. The house features the 
Thomason trickle collector and earth cover insulation. (WDM) 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 501, 504, 505 


917 Geothermal and wind power: alternate energy sources 
for Alaska. Proceedings of a conference held in Anchorage, Alaska, 
July 8—9, 1975. Forbes, R.B. Anchorage, AK; Alaska State Ener- 
gy Office (1976). 249p. 

The report attempts to define Alaska energy problems that 
can be alleviated through the efficient use of wind power and 
geothermal resources, and to present recommended short- and 
long-range plans for the initiation of state and Federal programs in 
the more promising areas. After the initial chapter, Alaska and the 
Energy Crunch, the chapters following are: Energy Economics; 
Alaska’s Geothermal Potential; Geothermal Resource Applications; 
Space Heating and Industrial Applications; Environmental Hazards 
and Protection; Wind Power Potential of Alaska; Power and Ener- 
gy Productivity of Small Wind-mills in Alaska; Wind Power Appli- 
cations; Alaskan Agriculture and the Energy vim Fisheries 
and Aquaculture; and Conclusions and Rec« ions. Much 
additional information on Eskimo villages, geothermal eprings, and 
demonstration projects is given in seven appendixes. (MCW) 
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REFER ALSO TO CITATION(S) 917 
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MHD GENERATORS 


DESIGN AND DEVELOPMENT 


918 (JUL—1256) Applied ydrody s. No. 15. 
a tilly Pome yer cars capone Donal 
the VEGAS II. Bohn, T.; Kolb, G.; Kuehne, W.D.; Komarek, P.; 
Lang, H.; Noack, G.; Schabel, A ‘(Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Programmgruppe Systemforschung und 
Technologische Entwicklun r¢ Dec 1975. 80p. (In German). Dep. 
NTIS (US Sales Only) $5: 

The theoretical consideration and results important for the 
design and construction on the VEGAS II channel and the super- 
conducting magnets are reported. The section on the magnet was 
published separately as JUL-987-TP. The construction design of 
the 30 MW channel is given. A cost evaluation is made of the data 
acquisition system. Usk) 


919 The effect of the excess coefficient of the oxidizing agent 
on the electrical characteristics of an MHD generator. Bobkov, 
A.A.; Kovalev, V.N.; Larionov, Y.A. (Moscow Power Institute). 
High Temp. (USSR) (Engl. Transl.); 13: No. 6, 1222-1224(Nov 
1975). 





A study is made of the dependence of the short-circuit cur- 
rent of a Faraday MHD generator on the excess coefficient of the 
oxidizing agent. The measurements are made both with and 
without an additive. (AIP) (AIP) 


MATERIALS, COMPONENTS, AND AUXILIARIES 


920 (BNWL—2004-1) Characterization and evaluation of 
materials for the US—USSR MHD program. Progress report, Oc- 
tober—December 1975. Bates, J.L. (Battelle Pacific Northwest 
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Labs., Richland, Wash. (USA)). 1975. Contract E(45-1)-1830. 
28p. Dep. NTIS $4.00. 

Characterization of electrode and insulator materials is 
being performed in support of the International US-USSR MHD 
Power Generation Program. MgO insulators and five zirconia base 
electrodes containin g CeO, and Y,O, additions are being examined 
before and after testing in the USSR and U-02 MHD generator. 
Characterization includes thermal diffusivity/conductivity, thermal 
expansion, composition and microstructure. Preliminary micros- 
tructural and scanning microscopy evaluation of the 100 hour 
Phase I Test in USSR U-02 is described. 11 fig. (auth) 


(SFB-MHD— 19) Limiting values of the condensation in- 
sae: Hildebrandt, G. (Technische Univ. Berlin (Germany, F.R.). 
Sonderforschungsbereich Magnetohydrodynamik). Dec 1974. 29p. 
(In German). Dep. NTIS (US Sales Only) $4.00. 

The processes in a condensation injector of liquid-metal 
MHD generators are qualitatively described by a simplified model. 
The model is limited to the condensation section of the injector 
and is only valid for the simulation system water-stream. The 
system of equations given by the model yields two dimensionless 
parameters that can be used for the evaluation of experiments. A 
comparison with data of existing units helps to establish limiting 
values for these parameters which again determines the limiting 
values of condensation injectors. 


922 (JPRS—67586) Research and development of high-tem- 
perature materials for MHD installation assemblies. Rekov, A.I1.; 
Akopov, F.A.; Spiridonov, E.G.; Romanov, A.I.; Vysotskii, D.A. 
(AN SSSR, Moscow. Inst. Vysokikh Temperatur). 1975. Transla- 
tion of Razrabotka i issledovanie vysokotemperaturnykh materialov 
dlya razlichnykh uzlov MGD ustanovok. 31p. NTIS 

Descriptions are presented of ceramic and cermet elec- 
trodes for use in MHD generators. High-temperature refractory 
concretes for MHD assemblies are also described 


DUCT ENGINEERING AND FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 102 


923 Study of pressure distribution along supersonic mag- 
netohydrodynamic generator channel. Roy, G.D.; Wu, Y.C.L. 


(Univ. of Tennessee Space Inst, Tullahoma). AIAA (Am. Inst. 
Aeronaut. Astronaut.) J.; 13: No. 9, 1149-1153(Sep 1975). 

Static pressure and Hall voltage measurements were made 
in supersonic magnetohydrodynamic generators. Three identically 
size generator channels, two of diagonal conducting wall design 
with sidewall angles of 45% and 60%, and one Hall type were 
used. The pressure rise (relative to the non-MHD case) increases 
with increasing load. The pressure rise of all three generators were 
similar although the Hall channel generated only about 1/3 of the 
power of the other two. The measured pressure distribution 
showed the existence of shocks in the generator at higher interac- 
tions. (12 refs) 


924 (SAND—76-5717) Stability of slag in turbulent MHD 
boundary layers. Saric, W.S.; Touryan, K.J.; Scott, M.R. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg (USA); Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1976. Contract AT(29-1)-789. 9p. 
(CONF-760708—3). Dep. NTIS $3.50. 

From 11. thermophysics conference; San Diego, California, 
United States of America (USA) (14 Jul 1976). 

The general problem of liquid layer stability is considered in 
the presence of body forces, and pressure and shear perturbations 
generated by an external gas flow. In particular, linear stability 
analyses are applied to a liquid slag layer driven by a turbulent 
gaseous boundary layer in the presence of electromotive forces in 
an MHD channel. It is shown that entrainment of slag could occur 
in subsonic flows but that the slag layer is stable in supersonic 
flows. Typical curves exhibit disturbance growth rates, phase 
velocities and disturbance frequencies as functions of liquid 
Reynolds number and interface shear stress. Within the restrictive 
assumptions of the analysis, the results show reasonable agreement 
with available experimental data. 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 338 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 341 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 336 
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THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 


925 (COO—2533-4) Thermionic energy conversion research 

Annual report. Lam, S.H. (Princeton Univ., N.J. 
(USA). t. of Ae and Mechanical Sciences). 1976. Con- 
tract AT(11-1)-2533. 14p. Dep. NTIS $3.50. 

This progress report summarizes the major results presented 
in '’Preliminary Report on Plasma Arc-Drop in Thermionic Energy 
Converters,’’ (COO-2533-1), and includes additional discussions 
on the magnitude of the normalized plasma resistance required to 
achieve low arc-drop converter operation. 


FUEL CELLS 


DESIGN AND DEVELOPMENT 


926 (ANL/ES—S51) Fuel cell benefit Nelson, S.H.; 
Ackerman, J.P. (Argonne National Lab., Ill. (USA)). Jun 1976. 
Contract W-31-109-Eng-38. 41p. Dep. NTIS $4.00. 

A study was goons to evaluate the potential benefits 
resulting from the ¢ ion of first-generation fuel cells 
in the early 1980s. Utilization of fuel cells was assessed for electric 
generation, integrated energy systems, combined production of 
electricity and industrial process steam, and export markets. The 
electric utility market was further divided into new capacity for 
privately-owned utilities, rural electric cooperatives, and for 
replacement of absolete units. In addition, an evaluation of the ef- 
fect of a different growth rate for electricity demand was per- 
formed. On the basis of these evaluations, it was found that there 
would be substantial savings of energy and money, as well as sub- 
stantial increases in exports, if first-generation fuel cells were 
brought to market in the early 1980s. 





MATERIALS, COMPONENTS, AND AUXILIARIES 


927 (BMVg-FBWT—75-6) Investigations of acid resistant 

for fuel cells. Meier, H.; Tschirwitz, U.; Zimmer- 
hackl, E.; Albrecht, W. (Bundesministerium der Verteidigung, 
Bonn (Germany, F.R.). Abt. Wehrtechnik). 1975. 103p. (In Ger- 
man). Dep. NTIS (US Sales Only) $5.50. 

The problems and the present position of the research con- 
cerning organic electrocatalysts are reported by means of literary 
references and personal results. In a further part the methods 
which have been used for the synthesis of electrocatalysts belong- 
ing to the class of polymeric metal-phthalocyanines and the 
procedure of testing electrocatalytic properties of these polymers 
are reported. Moreover, the various properties of polymeric 
phthalocyanines (such as conductivity, catalase effect and stability 
in acid) and the electrocatalytic activity for the reduction of ox- 
ygen obtained in sulfuric acid are presented. With carbon-teflon 
electrodes possessing polymeric iron-phthalocyanine compounds a 
high catalytic activity for oxygen reduction has been obtained in 6 
N H,SO,: the current density was 20-80 mA/cm? for a potential of 
850-650 mV (std. hydrogen electrode) at room temperature. Pane 
potentials of the electrodes with polymeric phthalocyanine 
plexes of iron (and cobalt) as catalysts show only a relatively omit 
decrease with time which is in the order of less than 100 mV at a 
load of 20 mA/cm* during 1,000 hours. Systematic experiments at 
polymeric phthalocyanines with iron, cobalt and copper as central 
atoms about correlations between conductivity, on the one hand, 
and electrocatalysis and catalytic decomposition, on the other, lead 
to a model about the electroreduction of oxygen on phthalo- 
cyanines. With this mechanism which is characterized by a com- 
bination of donor states for oxygen reduction and acceptor states 
for the decomposition of hydrogen peroxide, for instance, the high 
electrocatalytic activity of Fe-polyphthalocyanines can be ex- 
plained. 


928 Fuel cell cooling system. Reiser, C.A. (to United 

Technologies Corp.). US Patent 3,964,930. 22 Jun 1976. Filed 
date 21 Jul 1975. 8p. 

A cooler for removing waste heat from a stack of fuel cells 

tubes for carrying the coolant through the 

adjacent the nonelectrolyte side of 

grooves or passageways formed in the 

one cell in the stack from another. 

to the electrolyte used in the stack 


Pate me include a protective coating of 


os caer anal ntadi te ieseons ahaa onlondas Saas Gani tate theo 
tubes and coolant which may be water. 
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929 Fuel cell system with shunt current protection. 
Grevstad, P.E. (to United Tech ies Corp.). US Patent 
3,964,929. 22 Jun 1976. Filed date 21 Jul 1975. 8p. 

A fuel cell coolant system for use with a plurality of fuel 
cell stacks connected electrically in series is to use a non- 
dielectric coolant carried through each stack by electrically con- 
ductive tubes. Each stack also includes a plenum for distributing 
coolant to the tubes. To prevent short circuits across the stacks 
due to shunt currents in the coolant the plenums are electrically 
insulated from a grounded main coolant supply line, such as by 
dielectric hose connections, and each plenum is electrically con- 
nected to one end of its respective stack. By this invention the 
maximum driving potential for any shunt current is the potential 
drop across a stack rather than the potential drop from a stack to 
ground. In a preferred embodiment dielectric hoses are used to 
connect the plenums to the tubes in order to prevent short circuit- 
ing across cells within a stack. 


PHOTOVOLTAIC CONVERTERS 
REFER ALSO TO CITATION(S) 451, 459 


930 (UCRL—51993) Design optimization of beta- and 

voltaic conversion devices. Wichner, R.; Blum, A.; Fischer- 
Colbrie, E.; Chau, H. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 8 Jan 1976. Contract W-7405-Eng-48. 
55p. Dep. NTIS $4.50. 

This report presents the theoretical and experimental results 
of an LLL Electronics Engineering research program aimed at op- 
timizing the design and electronic-material parameters of beta- and 
photovoltaic p-n junction conversion devices. To meet this objec- 
tive, a comprehensive computer code has been developed that can 
handle a broad range of practical conditions. The physical model 
upon which the code is based is described first. Then, an example 
is given of a set of optimization calculations along with the result- 
ing optimized efficiencies for silicon (Si) and gallium-arsenide 
(GaAs) devices. The model we have developed, however, is not 
limited to these materials. It can handle any appropriate materi- 
al—single or polycrystalline— provided energy absorption and 
electron-transport data are available. To check code validity, the 
performance of experimental silicon p-n junction devices 
(produced in-house) were measured under various light intensities 
and spectra as well as under tritium beta irradiation. The results of 
these tests were then compared with predicted results based on the 
known or best estimated device parameters. The comparison 
showed very good agreement between the calculated and the mea- 
sured results. 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 855 


931 New life for old gas mains. Steinmetz, G.F. (Baltimore 
Gas and Electr Co.). Am. Gas Assoc., Oper. Sect., Proc.; D92- 
D93(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Prevention and stopping of leakage is discussed. 


BUILDINGS 


REFER ALSO TO CITATION(S) 819, 856, 857, 860, 861, 862, 
865, 867, 869, 872 


932 (CONF-760463—1) Energy reduction in Europe. 
Olsson, R. (Svenska Flacktfabriken AB, Stockholm). 1976. 6p. (In 
German). Dep. NTIS (US Sales Only) $3.50. 

From EXPOCLIMA con; ) ~~ =] - in climate and 
cooling technology; Hanover, . Federal Republic of (F.R. 
Germany) (29 Apr 1976). 


The fuel oil crisis of 1973 influenced on ole of 
European countries. Energy consumption for the heating ven- 
tilation of buildings is discussed, and measures taken in Sweden 
and West Germany to conserve energy in residential, commercial, 
and industrial buildin ings are described. (LCL) 
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933 Fire induced gas flow in an enclosure. Rockett, J.A. 
(National Bureau of Standards, Washington, DC). Combust. Sci. 
Technol.; 12: No. 4/5/6, 165-175(1976). 

The gas flow induced by a small fire in a room is con- 
sidered. The fire plume acts as a pump and the wi opening as 
a throttle. Generalizations of Kawagoe’s expressions for the win- 
dow air flow and height of the neutral plane are developed and 
used to rationalize previously unexplained features of Gross and 
Robertson's enclosure fire data. 

RESIDENTIAL 


REFER ALSO TO CITATION(S) 219, 832, 868, 870, 873, 874, 
913 


934 (ORNL/MIT—226) Energy consumption in residential 
gas and electric water heater and ranges. D’Acierno, J.P.; 
Bertolami, R.J.; Chao, E.l. (Oak Ridge National Lab., Tenn. 
(USA)). 25 Feb 1976. 45p. . NTIS $4.00. 

Mathematical models of energy consumption derived from 
energy balances for ranges and water heaters are formulated to re- 
late variations in design for upgrading efficiency to the total energy 
consumption. The water heater model predicts major energy 
savings when insulation is added around the storage tank and when 
tank water temperature is reduced. Results also show significant 
reduction in energy ——_y when reducing the flue gas exit 
temperature and excess air , and when reducing or eliminating 
pilot usage in gas water heaters. The range model shows substan- 
tial reduction in energy consumption when adding oven wall insu- 
lation and when reducing the excess air flow through the oven in 


gas ranges. 
OFFICE 
REFER ALSO TO CITATION(S) 864, 865, 866, 867, 869, 872 


COMMERCIAL 
REFER ALSO TO CITATION(S) 863, 866, 871, 873 


RAILWAY 
REFER ALSO TO CITATION(S) 853 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 854, 859, 943, 945, 954 


SEA AND WATER 
REFER ALSO TO CITATION(S) 853 


PIPELINE 
REFER ALSO TO CITATION(S) 853 
INDUSTRY 

REFER ALSO TO CITATION(S) 914 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 860, 873 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 184, 187, 978 


conservation in nine 


935 (PB—243614) Potential for energy 
selected industries. The data base. Volume 3. Cement. (Gordian As- 


sociates, Inc., New York (USA)). Jun 1974. Contract DI-14-01- 
0001-1842. 127p. NTIS $5.75. 

Processing sequences used to manufacture portland cement 
are described, and energy consumption per short ton of ce- 
ment produced are given. Production is divided into the following 
activities: raw materials acquisition, preparation of raw materials, 
clinker production, and grinding and mixing of product cement. 
Other items discussed include energy for size reduction and kiln 
energy use. 

936 (PB—243618) Potential for 7 conservation in nine 
selected industries. The data base. Volume 7. Glass. (Gordian As- 
sociates, Inc., New York (USA)). Jun 1974. Contract DI-14-01- 
0001-1842. 131p. NTIS $5.75. 
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Energy consumption data for the production sequence lead- 
ing to the output of glass containers are discussed. Process descrip- 
tions include mining of sand, limestone, rock salt and feldspar; and 

roduction of soda ash and glass containers. Other items discussed 
include electric energy, furnance efficiency, and material substitu- 
tion. 


937 (PB—243620) Potential for energy conservation in nine 
selected industries. The data base. Volume 9. Styrene butadiene 
rubber. (Gordian Associates, Inc., New York (USA)). Jun 1974. 
Contract DI-14-01-0001-1842. 137p. NTIS $5.75. 

Energy consumption data for the production sequence that 
results in the output of virgin styrene butadiene rubber (SBR) are 
discussed. SBR is defined as any copolymer of butadiene and 
styrene containing over 50% butadiene by weight. Virgin SBR used 
as a basis for the study is the product existing before addition of 
fillers, oils, carbon black, or other materials needed to impact par- 
ticular characteristics to the rubber for specific end uses. Produc- 
tion description included in the report include the following: 
Styrene, butadiene, SBR, ethylbenzene by superfractionation, 
benzene by catalytic reforming, and benzene from coke oven light 
oil and dripolene. 


938 Conservation of fuel, oil, and anti-freeze: a panel discus- 
sion. MacRae, I.; Germundson, O. Am. Gas Assoc., Oper. Sect., 
Proc.; D19-D20(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Survey results are analyzed and tabulated. 


939 Effective steps in reducing fuel usage. O'Hara, J.K. 
(Detroit Edison Co., MI). Am. Gas Assoc., Oper. Sect., Proc.; D21- 
D23(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Fuel economy factors are discussed, and survey results are 
analyzed. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 831 


BUILDINGS 
REFER ALSO TO CITATION(S) 871 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 377, 1542 


940 (BM-IC—8636) Subsurface waste injection in the 
United States: fifteen case histories. Donaldson, E.C.; Thomas, 
R.D.; Johnston, K.H. (Bureau of Mines, Bartlesville, Okla. (USA). 
Bartlesville Energy Research Center). 1974. 79p. TIC. 

Subsurface injection of liquid and slurry-type industrial 
waste is being used as a means of waste disposal. This survey con- 
ducted by the Bureau of Mines shows that the method can be 
economically and environmentally attractive if the proper precau- 
tions are taken, especially when the alternative is cursory treat- 
ment and discharge at the surface. Attention is called to petroleum 
technology and experience that can be applied to subsurface waste 
injection. Part | of this report is a discussion of the general aspects 
of subsurface waste-injection systems. Part 2 is a general discussion 
and review of the literature concerning the geologic formations 
available for injection in the United States. Part 3 is a discussion of 
15 case histories including information on the source and nature of 
the waste and the geology, surface equipment, well completion, 
and operation of the systems. 


941 Combustion characteristics of simulated and shredded 
refuse. Rogers, J.E.L.; Sarofim, A.F.; Howard, J.B.; Williams, G.C.; 
Fine, D.H. (Massachusetts Inst. of Tech., Cambridge). pp 1137- 
1148 of In Fifteenth international symposium on combustion. Pitt- 
sburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859_. 

An experimental batch incinerator was used to measure 
burning and ignition rates in simulated and shredded refuse beds. 
Provision was made for measurement of refuse weight and fuel bed 
temperature distributions during combustion as well as the concen- 
trations of CO, CO,, H,, O,, and CH, within the fuel bed. The 
burning rates of the shredded refuse were found to be insensitive 
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to the fineness of shredding but varied with fuel bed density. For 
loosely packed shredded refuse, overfire air penetrated the bed at 
low underfire air rates and augmented the burning rate. At high 
underfire air rates burning rates became ignition limited and burn- 
ing bed depths were agg constant during the steady 
burning aie. No difficulty was experienced in initially igniting 
the shredded refuse even when underfire air rates of 275 Ib hr- 
ft-? were employed at the start of a run. The fuel bed gas composi- 
tion measurements suggested that the water gas shift reaction (CO 
+ H,O reversible CO, + H,) was close to equilibrium at the top of 
the bed; this result provides a rough guideline for determinin ng 
overfire air requirements. For the simulated refuse drying an 
pyrolysis occurred for prolonged periods after the surface of the 
fuel element had ignited. 


942 Energy from municipal refuse: a comparison of ten 
processes. Schulz, H.W. (Columbia Univ., New York). Prof. Eng. 
(Wash.. D.C.); 45: No. 11, 20-24(Nov 1975). 

Under sponsorship ‘of the National Science Foundation, the 
Urban Technology Center of Columbia University has conducted a 
critical assessment of the most promising refuse-to-energy 
processes. Advanced technology systems are judged on the basis of 
environmental impact, operational reliability, and economic merit. 
Engineering cost estimates are independently derived on the basis 
of stated assumptions for each of ten processes to compare the in- 
vestment requirement, operating costs, resource recovery credits, 
and net amortized disposal cost. The advantages and disadvantages 
of each process are analyzed. Energy recovery processes are 
grouped under three principal categories: incineration with energy 
recovery; the production of a solid, refuse-derived fuel (RDF) for 
co-combustion in a utility or industrial boiler; and pyrolysis of the 
organic components of municipal solid waste to a fuel gas or com- 
bustible liquid. In addition, the anaerobic digestion of solid waste 
to methane is also evaluated. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 951 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 968 


943 Survey of recent experience with subcompacts of 
member companies. Rose, R.C. Jr. Am. Gas Assoc., Oper. Sect., 
Proc.; D35(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

Data are tabulated and analyzed. 


944 Computer simulation for combustion and exhaust emis- 
sions in spark ignition engine. Hiroyasu, H.; Kadota, T. (Hiroshima 
Univ.). pp 1213-1223 of In Fifteenth international symposium on 
combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

In order to predict the exhaust emission concentration 
without any measured pressure data or empirical burned mass frac- 
tion, a new method of combustion simulation was developed. It 
consists of two major parts: a flame propagation model, and an 
emission formation model. The flame propagation model, which is 
based on the burning velocity of the gaseous mixture, gives the 
pressure and temperature history in the cylinder and in the burned 
mass fraction for various parameters. In this model, the flame was 
assumed to propagate across the combustion cylinder as a spheri- 
cal front centered around a spark plug; a heterogeneous tempera- 
ture field and uniform pressure in the cylinder were assumed. The 
cylinder consists of unburned gas and numerous elements of 
burned gas which burned during successive small increments of the 
crank angle. Using various values obtained with the flame propaga- 
tion model, emission concentrations were calculated in individual 
elements of burned gas, assuming partial equilibrium. Eleven 
chemical species were taken into consideration. Nine species, 
other than N and NO, were assumed to be equal to the equilibrium 
concentration throughout the time of interest. The formation of 
NO was assumed to be a nonequilibrium process controlled by 
chemical kinetics and to take place only in the post flame. Com- 
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puter simulation developed here gives results consistent with the 
experimental data and it may be utilized for the practical design of 
a spark ignition engine. 


DIESEL 


945 (DOT-TSC-OST—75-44) Engine test of 


performance 
the 1975 Chrysler—Nissan Model CN633 diesel engine. Interim re- 
port. Marshall, W.F.; Stamper, K.R. (Energy Research and 
Development Administration, Bartlesville, Okla. (USA). Bart- 
mr Energy Research Center). Sep 1975. 33p. Dep. NTIS 


An engine test of the Chrysler-Nissan Model CN633 diesel 
engine was performed to determine its steady-state fuel consump- 
tion and emissions (HC, CO, NO/sub x/) maps. The data acquired 
are summarized. 


946 Direct water injection cooling for military engines and 
effects on the diesel cycle. Melton, R.B. Jr. (Southwest Research 
Inst., San Antonio); Lestz, S.J.; Quillian, R.D. Jr.; Rambie, EJ. pp 
1389-1399 of In Fifteenth international symposium on combustion. 
Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

A study was conducted on the feasibility of totally cooling a 
single-cylinder diesel engine by direct injection of water into the 
combustion chamber. The term ‘’total cooling’’ can be taken to 
mean stabilized cooling at all loads and speeds so as to eliminate 
need for conventional cooling jackets, cooling fins, or oil spray 
jets. The engine used was a CLR Direct Injection Diesel with 42.5 
cubic inch displacement and a compression ratio of 16:1. Most of 
the running was at 1800 rpm and 92 psi IMEP. Separate measure- 
ments were made of heat rejection to the cylinder head, liner, and 
crankcase oil to determine more accurately where the cooling ef- 
fect was being applied. Water injection was by means of a Bosch 
pump and various pencil-type nozzles installed adjacent to the fuel 
injector in the cylinder head. Port injection and port induction 
were also briefly investigated. A five-hole, 90° included angle noz- 
zle was used, as was a three-hole, 30° included angle unit. For 
comparison, a nozzle directing one spray obliquely at the cylinder 
wall was also tested. Firing pressure was monitored using a piezo- 
electric transducer; both pressure-time and pressure-volume 
(indicator) records were obtained. In order to determine timing of 
both fuel and water injection, needle lift was monitored using a 
differential transformer pickup. 


947 (DOT-TSC-OST—74-42(Vol.2)(App.1)) Evaluation of 
diesel engine performance with intake and cxhaust system throt- 
tling. Volume II. Appendix I. Final report, November 1972—May 
1974. Hern, R.; Eccleston, B.; Marshall, W. (Energy Research and 
Development Administration, Bartlesville, Okla. (USA). Bart- 
norey Energy Research Center). Nov 1975. 190p. Dep. NTIS 

Noise analysis data resulting from an effort to examine 
quantitatively the noise from diesel truck engines are tabulated. 
(PMA) 


948 (DOT-TSC-OST—74-42(Vol.1)(App.A-H)) Evaluation 
of diesel engine performance with intake and exhaust system throt- 
tling. Volume I. Text and A through H. Final 
November 1972—May 1974. Hern, R.; Eccleston, B.; Marshall, W. 
(Energy Research and Development Administration, Bartlesville, 
Okla. (USA). Bartlesville Energy Research Center). Nov 1975. 
143p. Dep. NTIS $6.00. 

The diesel engine itself is an important source of diesel 
powered vehicle noise, and becomes dominant after proper treat- 
ment of intake/exhaust and cooling system noise at vehicle speeds 
below fifty miles per hour. An investigation was conducted to 
quantify the effects of intake and exhaust restrictions and load- 
speed scheduling on the radiated noise from four diesel truck en- 
gines produced by different manufacturers. Sound power measure- 
ments were made in an accoustically modified engine performance 
test cell. The noise associated with intake, exhaust, cooling, and 
their respective ducting systems were appropriately abated to per- 
mit quantification of engine radiated noise. Exhaust emission data 
including temperature and performance data were also monitored. 
Engine radiated noise was not significantly affected by intake pres- 
sure restrictions up to 60 inches H,O or exhaust restrictions up to 
90 inches H,O. The precombustion chamber turbocharged engine 
exhibited lower sound output than the naturally aspirated engine 
with respect to the mechanical power available under various load- 
speed conditions. Calculated engine sound pressure levels pro- 
jected to fifty feet gave noise levels ranging from 77 to 83 dB (A) 
at rated engine speed. 
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TURBINE 


949 Emissions and of continuous flow com- 
bustors. Altenkirch, R.A.; Mellor, A.M. (Purdue Univ., Lafayette, 
IN). pp 1181-1189 of In Fifteenth international symposium on 
combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The emissions and performance of a relatively simple 
prevaporizing combustor are considered with the belief that many 
of the results are applicable to more practical cases. A portion of 
the combustor volume is utilized for fuel vaporization. Flame hold- 
ing is accomplished via a bluff body orifice plate perpendicular to 
the flow downstream of the vaporization volume. NO, NO,, and 
CO levels are measured in the recirculation zone and compared 
with predictions assuming the zone to be well stirred and having a 
residence time determined from the literature. A characteristic 
fluid mechanic time defined as the time taken by a fluid particle to 
traverse its time averaged streamline in the recirculation zone one 
time is computed using the technique of Gosman, et al., for recir- 
culating flow. This time compares favorably with the residence 
time above. Also, an ignition delay time (minimum residence time 
for reactor ignition) is found to be three orders of magnitude 
below the residence time, indicating the Damxoehler first similarity 
group in the recirculation zone is too long to govern stability, even 
though it may determine emissions of NO/sub x/ from the liner. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 800, 806, 821, 955, 978 


950 (PB—244751) SOAC: state-of-the art car engineering 
tests at Department of Transportation High Speed Ground Tests 
Center. Final test report. Volume V. Structural, , and radio 
frequency interference tests. Final report, Apr—Jul 1973. (Boeing 
Vertol Co., Philadelphia, Pa. (USA)). Jan 1975. 84p. NTIS $4.75. 

The technical methodology, data samples, and results of 
tests conducted on the SOAC on the Rail Transit Test Track at the 
High Speed Ground Test Center in Pueblo, Colorado during the 
period April to July 1973 are reported. The test program com- 
prises three areas: vehicle testing, ways and structures testing and 
track geometry measurement. The objective of the SOAC program 
is to demonstrate the current state-of-the-art in rail rapid transit 
vehicle technology, with passenger convenience and operating effi- 
ciency as primary goals. In this series, Vol. I contains a description 
of the SOAC test program and vehicle, and a summary of the test 
results; Vol. Il. Performance Test data; Vol. III, Ride Quality Test 
data; Vol. IV, Noise Test data; Vol. V, Structural, Voltage, and 
Radio Frequency Interference Test data; and Vol. VI a description 
of the Instrumentation System used for performance, ride quality 
and structural testing. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 808 


951 (ERDA—76-85, pp 76-89) Improved fuel economy in 
automobiles by use of a flywheel energy management system. Frank, 
A.A.; Beachley, N. (Univ. of Wisconsin, Madison). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

A high-performance, low fuel consumption automobile is 
being built that will contain a flywheel package powered intermit- 
tently by a standard internal combustion engine and connected to 
the road through two transmissions arranged in series. The design 
of the 23-in. dia, steel alloy flywheel is based on current technolo- 
gy. The flywheel will run in a vacuum and will have useable energy 
storage of 2/3 hp-hr, maximum windage of | hp at maximum 
speed, a maximum torque transmission capability of 250 foot 
pounds, overspeed protection and protection against locked 
bearings. Special controls and instrumentation peculiar to this 
design will be necessary, since the torque-converter transmission 
will be used for both propulsion and regenerative braking. Com- 
puter simulation of operating aspects shows that a standard 1976 
car modified to the new design should have 58 percent better 
gasoline mileage. If certain other design improvements can be real- 
ized, ultimate gasoline mileage could be 117 percent better. 


952 (ERDA—76-85, pp 106-109) Flywheel-powered au- 
tomobiles. Newgard, P.M. (Stanford Research Inst., Menlo Park, 
CA). 1975. 
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From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 
In Proceedings of the 1975 flywheel technology symposium. 
. A hypothetical, dual-mode automobile is described that 
would be powered by both a conventional heat engine and by 10 
kWh of stored flywheel energy coupled to an electric drive. Analy- 
sis of the system suggests that, compared to a battery powered car, 
the dual-mode flywheel car would have higher specific power, 
better potential for early development and a broader potential 
market. 


953 (ERDA—76-85, pp 257-260) Hybrid car project by 
Lemmens_ Enterprises. Lemmens, J. (Lemmens_ Enterprises, 
Quebec). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

The development of a single transmission system for a 
hybrid, i.e., flywheel plus heat engine, automobile is described. It is 
claimed that this single transmission hybrid propulsion system can 
fit under a family car hood, can develop 200 H.P., could be mar- 
keted in 1976 at cost competitive prices, is simple to use, reduces 
pollution by 400 percent, and improves fuel consumption by 200 
percent. (LCL) 


954 Petro Electric Motors hybrid vehicle (Federal Clean Car 
Incentive Program candidate vehicle). Research Triangle Park, NC; 
Environmental Protection Agency (Jan 1975). 23p. 

Fuel economy and emissions tests were conducted by the 
Environmental Protection Agency on a Petro Electric Motors in- 
ternal combustion engine/battery hybrid system installed in a 1972 
Buick Skylark. The original internal combustion engine was 
replaced by the PEM hybrid system consisting of a 70 cu in. 
Mazda rotary engine and thermal reactor, electric dynamotor, and 
speed control circuits. Three phases of separate testing (Federal 
Test Procedure and EPA Highway Cycle) were performed at dif- 
ferent times, and the vehicle demonstrated exhaust emission levels 
of 0.41 , 3.4, and 1.0 g/mi for hydrocarbons, carbon monoxide, 
and nitrogen oxides, respectively, during 40 mi of testing in its last 
test configuration. A deterioration factor was not established. The 
vehicle cannot be driven by an inexperienced driver over an ar- 
— route since there are no automatic provisions for battery 
control. 


FLYWHEEL PROPULSION 
REFER ALSO TO CITATION(S) 799, 800, 801, 806, 808, 951 


955 (ERDA—76-85, pp 18-25) All-service electric transit 
vehicle. Campbell, J.f. (Dept. of Transportation, Washington, DC). 


1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

Electric transit vehicles powered by flywheels have many 
advantages on predetermined, multi-stop routes. More than fifty 
such Oerlikon buses that stored 9 kwh of energy served for twenty 
years in Switzerland. The general characteristics of flywheel- 
powered vehicles and the performance of a hypothetical vehicle on 
three bus routes in San Francisco are examined. 


VEHICLE DESIGN FACTORS 
REFER ALSO TO CITATION(S) 939 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 971 


956 Fuel injection internal combustion engine. Nambu, S. (to 
Nissan Motor Co., Ltd.). US Patent 3,797,466. 19 Mar 1974. Filed 
date 21 Jul 1971. Sp. 

A fuel-injected internal combustion engine which can be 
driven with a relatively lean combustible mixture without detri- 
ment to the firability and inflammability of mixture is designed to 
reduce emissions of hydrocarbons, carbon monoxide, and nitrogen 
oxides. The engine is provided with an improved combustion 
chamber which consists of a space usually employed as the com- 
bustion chamber and an additional space formed in the piston end 
wall. A fuel injection valve and a spark plug spaced from the valve 
are located in alignment with this additiona: space so that a major 
portion of the supplied fuel is distributed to the additional space in 
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order to produce a relatively rich combustible mixture which can 
be readily ignited by the spark plug. A relatively lean mixture 
produced in the usual space of the combustion chamber is ignited 
by the aid of the flames resulting from the combustion of the rich 
mixture. 


957 Gas generator. Etessam, A.H. US Patent 3,925,981. 16 
Dec 1975. Filed date 24 Jun 1974. 18p. 

A gas generator is described for a simulated gas turbine en- 
gine and an engine containing such a gas generator having a sub- 
sonic and supersonic capability. The gas generator includes a pulse 
jet unit or a pair of alternately operating annular combustion 
chambers which may be valved or valveless. The exhaust gasses 
are given a helico-toroidal flow sucking in and accelerating intake 
air. The combined stream is divided and the circulating air stream 
is diffused and to the combustion chamber inlet. A helico- 
toroidal gas flow is also utilized to accelerate by-pass air. 


958 Lean outflow combustor with two sets of 
primary air entrances. Verdouw, A.J. (to General Motors Corp.). 
US Patent 3,930,369. 6 Jan 1976. Filed date 4 Feb 1974. 10p. 

A combustion apparatus for gas turbine engines particularly 
adapted to reduce emissions to meet automotive requirements is 
described. The fuel is laid on the wall of a cylindrical prechamber 
and —— from the wall by combustion air which is in- 
trodu through a swirler at the upstream end of the prechamber. 
The inner surface of the prechamber is artificially roughened by a 
grid of grooves to improve fuel evaporation. The fuel is laid on the 
wall from an annular manifold extending around the upstream end 
of the prechamber through tangential orifices leading from the 
manifold into the interior of the prechamber. The fuel manifold is 
cooled and shielded from heat by an air jacket. More air enters 
through entrance ports distributed around the prechamber toward 
its downstream end. The resulting lean fuel-air mixture is delivered 
past an annular flow dam at the outlet of the prechamber into a 
combustion or reaction zone which is abruptly enlarged from the 
prechamber. The structure causes turbulent flow, recirculation, 
and good mixing in the reaction zone. A dilution zone downstream 
of the reaction zone has a circumferential array of dilution air 
ports which are of such shape as to be varied nonlinearly in area 
by a sliding ring valve. The sliding ring valve is coupled to a 
second sliding ring valve which varies the area of the air entrance 
ports in the prechamber in reverse sense to the dilution air ports. 
A pilot fuel nozzle to aid in cold starts is mounted at the upstream 
end of the prechamber. 


959 Low emission combustion chamber. Markowski, S_J.; 
Reilly, R.S. (to United Technologies Corp.). US Patent 3,937,008. 
10 Feb 1976. Filed date 18 Dec 1974. 16p. 

A low emission combustion chamber in which vitiated 
products of combustion from a pilot burner are caused to swirl 
about the combustion chamber axis before fuel droplets are in- 
troduced for flash vaporization is described. The resulting ignition 
lag lasts until swirling combustion air can be mixed with the 
swirling mixture to molecularly premix the fuel and air and in- 
crease its oxygen content to reduce autoignition at an equivalence 
ratio less than 1. The result is high-rate, lean burning in the prima- 
ry combustion chamber. 


960 Radiation-sensitive switching circuits. Moore, J.H.; 
Cockshott, C.P. (to Lucas Electrical Co. Ltd.). US Patent 
3,944,860. 16 Mar 1976. Priority date 12 Jul 1973, United King- 
dom of Great Britain and Northern Ireland (UK). 6p. 

A radiation-sensitive switching circuit includes a light 
emitting diode which from time to time illuminates a photo- 
transistor, the i serving when its output reaches a 
predetermined value to operate a trigger circuit. In order to allow 
for aging of the components, the current flow through the diode is 
increased when the output from the transistor falls below a known 
level. Conveniently, this is achieved by having a transistor in paral- 
lel with the diode, and turning the transistor off when the output 
from the istor becomes too low. The circuit is designed 
to control the ignition system in an automobile engine. 


961 Radiation-sensitive circuits. Moore, J.H.; 
Cockshott, C.P. (to Lucas Electrical Co., Ltd.). US Patent 
3,944,861. 16 Mar 1976. Priority date 12 Jul 1973, United King- 
dom of Great Britain and Northern Ireland (UK). 6p. 

A radiation-sensitive switching circuit has a light emitting 
diode which supplies light to a photo-transistor, <he light being in- 
terrupted from time to time. When the ——— is illu- 
minated, current builds up and when this current reaches a 
predetermined value, a trigger circuit changes state. The peak out- 
put of the photo-transistor is measured and the trigger circuit is ar- 
ranged to change state when the output of the device is a set pro- 
portion of the peak output, so as to allow for aging of the com- 
ponents. The circuit is designed to control the ignition system in 
an automobile engine. 
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EMISSION CONTROL 
REFER ALSO TO CITATION(S) 944, 958, 959, 1501, 1502 


962 Why are we here today. Moran, J.B. Research Triangle 
Park, NC; Environmental Protection Agency (1974). 10p. 

From Health consequences of environmental controls: im- 
pact of mobile emissions controls conference; Durham, NC, USA 
(i6 Apr 1974). 

The current knowledge on the im of catal afterbur- 
ners" for control of mobile source commen 1 is lowak tee 

aspects of the Environmental Focnininios 

Agency (EPA) research program as it relates to the nonregulated 
emissions issue are discussed. The regulations for mobile emission 
sources under the Clean Air Act Amendments are discussed. The 
EPA currently requires registration of gasoline additives used in in- 
terstate commerce and requires tests to determine the effects of 
fuels and fuel additives on emissions, emission control devices, and 
public health and welfare. The EPA may restrict or prohibit fuels 
and/or fuel additives having adverse effects. Under the fuel and 
fuel additive registration program, attempts were made to ascertain 
effects of additives on catalyst performance. The program 
that certain emissions from oxidation catalyst- 
pa prototype vehicles were substantially different than those 

pee cmp meena yi motor vehicle population. As a result, a signifi- 
cant shift in program objectives occurred in 1974. The EPA’s 
research in the following areas is discussed: (1) the potential 
public health problem; (2) noble metals; (3) emissions and mea- 
surement methods (efforts to measure nonregulated emissions from 
motor vehicles, principally sulfate aerosols); and (4) control op- 
tions/methods. 


963 Air pollution control unit for internal combustion en- 
gines. Fox, R.H. US Patent 3,802,191. 9 Apr 1974. Filed date 30 
Sep 1971. Sp. 

An air pollution control device for connection between the 
exhaust manifold and exhaust outlet of automobile internal com- 
bustion engines is designed to reduce exhaust emissions without 
requiring the use of chemicals or moving parts. The device does 
not require the redesign of engines or the use of nonconventional 
fuel. The consists of an exhaust gas chamber, two 
vacuum separator tanks, and a third tank, all connected together 
by tubes. The exhaust gas chamber which contains several sheet 
metal cones in equal and parallel spaced relation to each other is 
connected to the engine exhaust manifold. Two vacuum separator 
tanks are connected to the exhaust gas chamber by respective 
tube, with one of the tanks having a tube which is connected to 
the engine intake manifold. The other vacuum tank is connected 
to the engine air cleaner. The two vacuum tanks are 
connected to a third tank which has a water drain tube in its bot- 
tom and is provided with a sponge filter to trap solids that enter it. 


964 Clarifying device of exhaust gas. Yuzawa, M. US Patent 
3,803, —, = Apr 1974. Filed date 15 May 1972. 4p. _ 





ification in veplacitg the ectivated ‘ 
fying tank, pref containing an alkaline clarifying solution, has 
a pipe nozzle e ling adjacent its bottom wall and formed with 
several apertures along its upper surface. An exhaust gas inlet pipe 
is connected to the pipe nozzle, and an exhaust gas outlet pipe 
communicates with the clarifying tank through the top wall 
thereof. oS es ee ee ee eee 
pipe nozzle to prevent ove eS ee 
catulion ty qgioting. ile ona to prevent loss of the clarifying 
pe by splashing. Valve means are provided for withdrawing 
and replenishing the clarifying solution. An adsorption casing is in- 
terposed in the exhaust gas outlet and contains several lon- 
eS eS ae blocks of activated car- 
fp apyny te peter 
a Ee a 
"~{~ are in , in the irection, 
—_- ng ne ob Ge hea stior 
ebenan tensed ante anamaral 


Air pumps for an engine exhaust gas 
Ishihara, S.; Suzuki, Y. (to Nippondenso Co Ltd.). iy bm 
3,819,308. 25 Jun woah oy ee oe 1972. 8p. adee 
- Ss or an au engine cleanin; 
described that eliminates the size limitations of commen 
oad aman ments through unitary construction with its driving 
generator. p is directly driven by the shaft but 
at a lower . A gear means for transferring the rotation of the 
generator to the rotor of the air pump consists of a pinion gear 
secured to the generator shaft and an internal gear engaging with 
the pinion gear and secured to the air pump rotor. 


revealed | 
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966 Catalyst for the elimination of pollutants in exhaust 
gases; catalyst resistant to sulfur poisoning; containing an 
Whitman, R.H.; Leyman, E (to 


even distribution of 
American id Co.). US Patent 3,819,533. 25 Jun 1974. 
Filed date 18 May 1972. 6p. 
A catalyst for the oxidation of exhaust emissions from inter- 
nal combustion engines is described that, unlike prior-art catalysts, 
resists poisoning Uy sulfur onide compounds in the exhesst The 
consists of an alumina support stabilized with a 
sufficient amount of alkaline earth metal to provide for about 1.5 
to 10 ees ee of alkaline earth metal oxide upon cal- 
cination at 18 The stabilized alumina support is uniformly im- 
pregnated with 2 to 10 percent by weight of cupric oxide and from 
2 to 10 percent by weight of chromic oxide as a first promoter. A 
second promoter consisting of 0.0025 to 0.1 percent by weight of 
palladium is then applied. 


967 Pollution control in continuous combustion oe 
Lefebvre, A.H. (Cranfield Inst. of Tech., Eng.). pp 1169-11 f 
In Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Brief consideration is given to the formation of smoke, car- 
bon monoxide, unburned hydrocarbons and nitric oxides in con- 
tinuous combustion systems, and to the manner and extent to 
which their exhaust concentrations are influenced by changes in 
engine operating conditions. The main objective, however, is to 
review the various techniques that have been used or advocated 
for pollution control. It is shown that the development of low emis- 
sion combustors is proceeding along two main lines. The simplest 
and most direct approach is through various minor modifications 
to established hardware, e.g., by changes in liner geometry and air- 
flow distribution and by the adoption of more sophisticated 
methods of fuel injection. These modifications may be supple- 
mented, where feasible, by compressor air bleed at low power 
operation and water injection at high power conditions. The other 
approach is toward radically new concepts which involve major 
combustor redesign. Of these the most promising appear to be 
variable geometry and _ staged combustors, and _ also 
"‘prevap/premix systems in which the fuel is vaporized and 
thoroughly mixed with all the air required for combustion up- 
stream of the combustion zone. How far the potential of these ad- 
vanced concepts will be developed must clearly depend on the 
severity of future legislation on emissions control. 


aaa Pollutant formation and control in ignition en- 

leywood, J.B. (Massachusetts Inst. of Tech., Cambridge). 

pp 119-2 -1211 of In Fifteenth international symposium on com- 
tion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The fundamental aspects of pollutant formation and control 
in spark-ignition engines are reviewed. The pollutants examined 
are oxides of nitrogen, unburned hydrocarbons and carbon monox- 
ide. The engine concepts discussed are conventional carbureted 
spark-ignition engines, the Wankel, and different types of stratified 
charge engines. The basic pollutant formation mechanisms are re- 
lated to the characteristics of the combustion processes which 
occur in these different engines. 


969 Operation of a homogeneous exhaust manifold reactor. 
Gerhold, B.W.; Mellor, A.M. (Purdue Univ., Lafayette, IN). pp 
1225-1232 of In Fifteenth international symposium on combustion. 
Pittsburgh; Combustion Inst. (1975). 
From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 
See CONF-740859—. 
The thermal exhaust manifold reactor, used to reduce car- 
bon base emissions in the exhaust of an Otto cycle engine, is a 
thermally insulated chamber replacing the exhaust manifold on the 
engine; when fresh air is added upstream of the reactor, 
reactions can oxidize the emissions. The objective of 
the present work was to systematically investigate reactor opera- 
tion in order to provide meaningful information for future reactor 
designs. The unique approach of simulating the spark ignition en- 
gine exhaust using a steady flow hot gas generator is implemented 
© chub the effects of the engine operation parameters. The 
po criterion for reactor design is its effectiveness in promoting 
self ignition of the mixture of — exhaust and seco’ air. It 
is demonstrated experimentally it the ignition is the in na- 
ture, which amplifies the importance of heat loss from and flow 
patterns within the reactor, and the optimum gas composition for 
promoting ignition is given. Furthermore, a correlation of these 
data, in terms of Damkoehler’s first similarity group, demonstrates 
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the mechanism of stable and efficient reactor operation and 
establishes the principles of effective fluid mechanic design. 


970 Method for the production of exhaust and waste gases 
purifying catalysts. Yonehara, K.; Kubota, K.; Ono, T.; Ohara, T. 


(to Nippon Shokubai Kagaku Kogyo Co., Ltd.). US Patent 
3,928,239. 23 Dec 1975. Priority date 30 Nov 1972, Japan. 18p. 

The method of fabrication is given for a catalyst used for 
the purification of exhaust gases from internal combustion engine 
and waste gases from industrial plants. An alumina sol is dissolved 
with an inorganic acid, adding a powdered alumina which contains 
at least 50 percent by weight of rho alumina and is capable of 
forming, upon calcination, an activated alumina to form an alu- 
mina slurry. A monolithic multicellular chemically inert support is 
then immersed in the slurry. While maintaining the alumina slurry 
at 0° to 30°C, an alumina layer is deposited on to the surface of 
the support, the alumina layer is aged at a temperature of 50°C or 
below for at least 30 minutes, drying the alumina layer to form a 
thin alumina film on the surface of the support. The support is 
then impregnated with a noble metal containing solution which ac- 
tivates it. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 945, 949, 954, 956, 977 


971 Combustion engine with additional air inlet valve. 
Gospodar, R. (to Volkwagenwerk Aktiengesellschaft). US Patent 
3,814,065. 4 Jun 1974. Filed date 27 Nov 1970. 4p. 

A combustion engine equipped with an additional air-inlet 
means and a control arrangement for closing and opening the inlet 
is described that results in more efficient combustion and favorable 
limitation of carbon monoxide and nitrogen oxide formation. The 
scope of the invention covers cylindrical, lifting, or rotary piston 
arrangements. The additional air inlet and its associated cam con- 
trolling device allow for a predetermined quantity of pressurized 
air from an associated pressurized air producer to be introduced 
into the combustion chamber between the time of firing and the 
end of the power stroke. As a result, the combustion temperature 
becomes lower and the combustion of those fuel components for 
which there was no oxygen provision in the original fuel-air mix- 
ture becomes possible. 


972 Solenoid valve control for exhaust gas _ recirculation. 
Frank, D.L. (to General Motors Corp.). US Patent 3,799,133. 26 
Mar 1974. Filed date 22 Jun 1972. 4p. 

A solenoid control valve for use in exhaust gas recirculation 
systems designed to minimize nitrogen oxide emissions from inter- 
nal combustion engines is designed to open and close each engine 
cycle with the opening time being in accordance with engine 
operation conditions, as opposed to conventional systems in which 
the valve gradually opens and closes in response to a selected en- 
gine condition. The solenoid valve in the exhaust gas recirculation 
Passage is controlled by an electrical circuit so as to be energized 
to the open position in accordance with engine speed, with a 
means being included for varying the energization time in response 
to manifold pressure. The circuit includes an amplifier for energiz- 
ing and deenergizing the solenoid during each engine cycle, a pres- 
sure transducer positioned at the intake passage downstream of the 
throttle for responding to absolute pressure at the intake passage, 
and a means for responding to the transducer and for controlling 
the amplifier energization. 


973 Removal of NO/sub x/ pollutant by catalytic combustion 
reactions. Solymosi, F.; Kiss, J. (Univ., Szeged). pp 1233-1242 of 
In Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Kinetic measurements have been made for the oxidation of 
CO, C,H,, H, and natural gas by nitric oxide on SnO,/Cr,O, and 
on Al,O,/Cr,O; catalysts. The interaction of NO with catalysts was 
examined by adsorption, infrared spectra and electric conductivity 
measurements. The adsorption isotherms of NO on SnO,/Cr,O; 
catalysts are of the Freundlich type in the pressure range from 3 to 
50 torr. Evaluation of the NO chemisorption rate by the Elovich 
equation yielded two linear segments with a distinct break between 
them. The instantaneous adsorption of NO on the partially reduced 
SnO, was larger than that of the unreduced sample. The rate of 
adsorption was ten times higher. A very large increase in the 
amount of adsorbed NO was obtained by adding Cr,O, to SnO,. 
Electric conductivity measurements during NO adsorption revealed 
that both negatively and positively charged NO are present on 
pure and doped SnO,. The catalytic reactions on pure SnO, oc- 
curred only above 360°C. Small amounts of Cr,O, in the SnO, 
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lowered the reaction tempezaiures by 100 to 200°C. The efficiency 
of SnO,/Cr,O, exceeded that of Al,O;/Cr,O3. It is suggested that 
on the partially reduced SnO, the Sn** ions are the active catalytic 
sites for NO and that nitric oxide dissociates upon chemisorption. 
The slowest step of the reduction of NO is assumed to be the ox- 
idation of reduced centers on the catalyst, which involves the for- 
mation of nitrogen molecules. The high activity of catalysts con- 
taining chromium oxide is attributed to the chromium ions incor- 
porated into the surface layer of the carrier which can easily be 
reduced by fuels and rapidly reoxidized by NO. 


974 Turbocharger exhaust gas recirculation . Pustel- 
nik, R.J. (to J. I. Case Co.). US Patent 3,925,989. 16 Dec 1975. 
Filed date 15 Apr 1974. 6p. 

A turbocharged internal combustion engine includes a 
bypass manifold interconnecting intake and exhaust manifolds for 
recycling exhaust gases back to the engine to reduce oxides of 
nitrogen. A compressor in the intake manifold is driven by a tur- 
bine in the exhaust manifold to pressurize intake air for the engine. 
The bypass manifold is connected to the intake manifold in a 
manner so that recycled exhaust gas does not flow through the 
compressor, to thereby eliminate undesirable exhaust contaminant 
buildup in the compressor. The bypass manifold includes a one- 
way valve to prevent the pressurized intake manifold air from 
backflowing into the exhaust system during full load operation. A 
control system regulates the differential pressure between the in- 
take and exhaust manifolds by monitoring engine operating 
parameters. When a predetermined pressure differential is 
established between the exhaust and intake manifolds, the bypass 
manifold valve opens to recycle exhaust gases. 


975 Catalyst for purifying exhaust gases. Sakai, T-.; 
Miyazaki, K.; Yamamoto, M. (to Mitsui Mining and Smelting Co., 
Ltd.). US Patent 3,945,947. 23 Mar 1976. Priority date 14 Jan 
1972, Japan. 8p. 

A multi-component catalyst composition is prepared by 
combining noble metal catalyst elements effective for oxidizing 
carbon monoxide and hydrocarbons with catalyst elements effec- 
tive for the same purpose but containing no noble metal. The 
multi-component catalyst composition is effective in purifying ex- 
haust gases containing nitrogen oxides, carbon monoxide and 
hydrocarbons by converting these harmful components into harm- 
less components. 


CARBON MONOXIDE 
REFER ALSO TO CITATION(S) 945, 949, 954, 956, 971, 975 


HYDROCARBONS 
REFER ALSO TO CITATION(S) 945, 954, 956, 971, 975 


976 Combustion modeling in internal combustion engines. 
Zeleznik, F.J. (Lewis Research Center, Cleveland). Combust. Sci. 
Technol.; 12: No. 4/5/6, 159-164( 1976). 

The fundamental assumptions of the Blizard and Keck com- 
bustion model for internal combustion engines are examined and a 
generalization of that model is derived. The most significant fea- 
ture of the model is that it permits the occurrence of unburned 
hydrocarbons in the thermodynamic-kinetic modeling of exhaust 
gases. The general formulas are evaluated in two specific cases 
that are likely to be significant in the applications of the model. 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 938 


977 (EPA—650/2-74-045) Kinetic mechanism of 
methane/air combustion with pollutant formation (final report). 
Waldman, C.H.; Wilson, R.P. Jr.; Maloney, K.L. (Ultrasystems, 
Inc., Irvine, Calif. (USA)). Jun 1974. 102p. NTIs. 

A large set of chemical reactions describing methane/air 
combustion was evaluated to determine the significant reactions at 
atmospheric pressure, 1500 to 2500°K, and equivalence ratio in 
the range of 0.8 to 1.25. The reactions were screened to eliminate 
reactions whose net contribution to heat evolution or pollutant for- 
mation was negligible, to eliminate species which had no discerni- 
ble effect on either major species or temperature, and to eliminate 
groups of reactions constituting only species exchange loops. A set 
of 26 reactions/17 species was derived which can duplicate to + or 
- 5 percent of the predictions of the 134 reaction/25 species 
master set. Ten additional pyrolysis reactions are cited for low- 
temperature and fuel-rich applications. The Zeldovich mechanism 
is the principal route to nitric oxide for stoichiometric combustion, 
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but under lean conditions a path to NO involving nitrous oxide i: 
also active. For fuel-rich conditions, comparison with stirred reac- 
tor data suggest that NO formation cannot be explained by —~d 
Zeldovich mechanism alone, and an alternate path involving 

cies of the type RN may be important. Finally, prompt NO arising 
from O-atom overshoot was not predicted or an idealized plug 
flow ignition case. 


978 Performance characteristics of alternate fueled vehicles. 
Derr, W.B. (Dallas Power and Light Co.). Am. Gas Assoc., Oper. 
Sect., Proc.; D24-D25(1975). 

From Conference of the American Gas Association, Opera- 
tion Section; Los Angeles, CA, USA and Bal Harbour, FL, USA (5 
May 1975 and 19 May 1975). 

A comparison of natural gas and battery driven vehicles is 
presented in tabular form. 


MATERIALS 


REFER ALSO TO CITATION(S) 19 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 602 


979 (RDT-M—2-15T(4-76)) Nickel—chromium alloy bars, 
forgings, and forging stock (ASME SA-637 with additional 

ments). (Energy Research and Development’ Administration, 
Washington, D.C. (USA). Div. of Reactor Development and 
Demonstration). Apr 1976. Sp. RSO. 

This standard covers precipitation-hardening Ni—Cr alloy 
bolting material for nuclear and associated applications. Basis of 
purchase, general and additional requirements, and optional provi- 
sions are included. (DLC) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 435, 1054, 1123, 1254 


980 (LA-UR—76-1457) Explosion metal welding. Popoff, 
A.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract 
W-7405-Eng-36. 13p. (CONF-760352—2). Dep. NTIS $3.50. 

From Interagency Mechanical Operations Group meeting; 
Golden, Colorado, United States of America (USA) (2 Mar 1976). 

Process parameters pertaining to welding similar and dis- 
similar metals using explosives are reviewed. The discussion cen- 
ters on the interrelationship of physical parameters which play a 
part in achieving desirable metallurgical results. Present activities 
in explosion metal welding at LASL are presented and shown how 
they related to the interests of the ERDA community. 


981 (RFP—2463) Investigation of fracture in 

gas metal arc welded beryllium. Heiple, C.R.; Merlini, R.J.; Adams, 
R.O. (Atomics International Div., Golden, Colo. (USA)). 20 May 
1976. Contract E(29-2)-3533. 14p. Dep. NTIS $4.00. 

Premature failures during proof testing of pressurized-gas- 
metal-arc (PGMA) welded beryllium assemblies were investigated. 
The failures were almost entirely within the beryllium (a forming 
grade, similar to HP-10 or S-240), close to and parallel to the weld 
interface. The aluminum-silicon weld filler metal deposit was not 
centered in the weld groove in the failed assemblies, and failure 
occurred on the side of the weld opposite the bias in the weld 
deposit. Tensile tests of welded samples demonstrated that the 
failures were unrelated to residual machining damage from cutting 
the weld groove, and indicated small lack-of-fusion areas near the 
weld start to be the most likely origin of the failures. Acoustic 
emission was monitored during tensile tests of the welds. The 
majority of acoustic emission was probably from crack propagation 
through the weld filler metal. Tensile bars cut from the region of 
the weld start behaved differently; they failed at lower loads and 
exhibited an acoustic emission behavior believed to be from 
cracking in the weld metal-beryllium interface. Improvement in the 
quality of these and similar beryllium welds can therefore most 
likely be made by rs q weld deposit and reducing the size 
of the weld start defect. 21 


982 Pe th Development of a low-permeability 
ic to seal to , R.J. (Sandia Labs., 


Albuquerque, N.Mex. (USA)). Mar 1975. Contract AT(29-1 )-789. 
24p. Dep. NTIS $3.50 


MATERIALS 111 


This report describes the development of low-permeability 
glass-ceramics which can be sealed directly to molybdenum for the 
purpose of producing long-life vac. um tubes. Low permeability to 
helium and thermal a match to molybdenum are the bases 
upon which particular glass-ceramic compositions were selected 
and developed. The fabrication of tube envelopes using glass- 
ceramics is simplified when compared to conventional ceram- 
ic/metal tubes and these melting and sealing techniques are 
presented 


983 (Y— ee ee ae —— 
in the crack sensitivity of ly welded nny 

steel. Lambert, F.J. Jr. (Oak Ridge Y-12 Plant, Tenn. (USA). del Jul 
1976. Contract W-7405-eng-26. 19p. Dep. NTIS $3.50. 

A study on autogenous welding of Type 309 thin stainless 
steel sheet was made after experienci:, cracking difficulties on 
several commercial heats. A relationship exists between the sum of 
the phosphorus plus sulfur, the ferrite control of the weld metal, 
and the crack sensitivity of autogenously made welds. A new sim- 
ple weld test for thin-gage sheet is utilized for studying the suscep- 
tibility to cracking. A chemistry modification is suggested to al- 
leviate possible weld cracking when autogenously welding this 
grade. The principles of crack sensitivity prediction could apply to 
other austenitic stainless steel types where chemistry limits are 
such that ferrite is possible. 


934 (Y—2050) Electron-beam, multipass, wire-fed 

of Type 5083 aluminum. Murphy, J.L. (Oak Ridge Y-12 Plant, 
Tenn. (USA)). Jul 1976. Contract W-7405-eng-26. 18p. Dep. 
NTIS $3.50. 

The versatility and advantages of electron-beam, multipass, 
wire-fed welding were demonstrated on 5.33 and 1.52-mm (210 
and 60-mil)-thick Type 5083 aluminum cylinders by making full- 
penetration welds that had controlled inner distortion and 
minimum porosity. A comparison was made between the mechani- 
cal properties of gas tungsten-arc welds; electron-beam, wire-fed 
welds compared favorably with the yield strength of the arc welds 
and autogenous, electron-beam welds. The tensile strength of the 
electron-beam, wire-fed welds is reduced, because of the depletion 
of some magnesium from the weld, resulting in a weld-joint effi- 
ciency of approximately 74 percent. A determination was made of 
the loss of magnesium from the weld that resulted from electron- 
beam, multipass, autogenous and gas tungsten-arc welding. 


985 (ANL-Trans—1066) Process for copper coating of 
niobium. Lubscheider, W. (Siemens A.G., Berlin (Germany, 
F.R.)). 29 Mar 1969. Translation of German Patent No. 
1,916,292. 15p. Dep. NTIS $3.50. 

The metallically bright Nb surface to be coated is contacted 
with metallically bright Cu, and the Cu is bonded with the Nb by 
subsequent heating of the Nb to between 800 and 2500°C in 
vacuum (less than 10~* torr). The hold time between 800 and the 
mp of Cu (1083°C) should be at least 10 min, while the hold time 
above 1083°C should be less than 2 min. Variants of this process 
are claimed. 13 claims. (DLC) 


986 (UCRL-Trans—11104) Electrolytic precipitation of 
lithium from its chloride solutions in diethyiformamide. Vaulin, 
L.V.; Kuznetsov, S.I. Translated from /zv. Vyssh. Uchebn. Zaved., 
Tsvet. Metall.; 17: No. 1, 31-33(1974). 7p. Dep. NTIS $3.50. 

Attention was given to the influence of various conditions 
(current density, temperature, electrolysis time) on the current 
yield of metal. The decomposition voltage of the 
LiCi—diethylformamide system was found to be 4.25—4.40 V at 
20°. The impurity content in the Li metal does not exceed 0.01 
percent. Regeneration of the solvent is discussed. (DLC) 


987 « (ANL-Trans—1059) Sodium-resistant solder joint. 
Reetz, T.; Ullmann, H. Translated from Kernenergie; 17: No. 2, 57- 
5§9( 1974). 12p. Dep. NTIS $3.50. 

The development of a solder joint for the production of 
sodium-resistant metal-metal joints is described. The solder con- 
sists of Ni—Ga paste which forms an alloy with the base material 
at a soldering temperature at 1200-1400°C which is corrosion-re- 
sistant in sodium. Solder joints between stainless steel and a nickel 
alloy were tested in sodium. The solder joint exhibits corrosion 
properties similar to those of stainless steel. (auth) 


988 (ANL-Trans— 1069) Process for electrolytic polishing of 
niobium parts. Schmidt, O. (Siemens A.G., Berlin (German ony. 
F.R.)). 26 Feb 1974. Translation of German Patent No. 2 409,18 
13p. . NTIS $3.50. 

Nb part to be polished is introduced as the anode into 
a #,50,_HF-1,0 electrolyte, and a constant voltage is applied 
between the Nb and a cathode in such a way that damped current 
oscillations are superimposed over the electrolyte current. When 
current oscillations have completely decayed, the voltage is cut off 
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to permit dissolution of the oxide film and then is restored. A per- 
forated separator is provided between the Nb part and the cathode 
to keep the gas bubbles away from the Nb part. (DLC) 


989 = of manufacturing superconductors of 8-tungsten 
structure. van Beijnen, C.A.M. (to Reactor Centrum Nederland). 
US Patent 3 926,683. 16 Dec 1975. Filed date 22 Mar 1974. 4p. 

A method of manufacturing a superconductor is described 
consisting of different materials by introducing into material of an 
element or an alloy at least one element of another group or a 
eres. | whereupon the diameter of the assembly, if desired, is 
reduced and subsequently a superconductive layer of said elements 
is formed by thermal treatment. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 1103 


990 (LBL—5112) Martensite transformation and shape 
memory effect in Ni—Ti alloy. Mohamed, H.A.E.F. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 1976. 
Contract W-7405-Eng-48. 118p. Dep. NTIS $5.50. 

Thesis. 

A polycrystalline Ti—50.3 at. percent Ni alloy was in- 
vestigated. It was found that the high temperature phase possesses 
a CsCl-structure (B2 type). During quenching from high tempera- 
ture, excess Ni precipitates in the form of very fine highly coherent 
ordered particles or clusters prior to the martensitic transforma- 
tion. The CsCl-structure transforms by inhomogeneous (110) 
(110] shear in a thermoelastic manner into a two-layer close- 
packed structure which has a distorted orthorhombic unit cell 
(martensite). The martensitic phase forms mostly in self-accom- 
modating groups. Each member of a group is internally twinned 
and members of a group are themselves twin-related along the 
same plane. Deformation within the recoverable strain of a par- 
tially transformed material occurs by modes related to the transfor- 
mation process itself. These modes are: (i) Stress-induced growth 
of the most favorably oriented existing martensite at the expense 
of unfavorably oriented martensite and retained high temperature 
phase (CsCl-structure). (ii) Stress-induced re-orientation of an ex- 
isting martensite variant by utilizing the most favorable twinning 
mode which involves de-twinning and re-twinning. (iii) Stress-in- 
duced twin boundary migration within a martensite variant. The 
memory effect can be explained in terms of the high reversibility 
of the transformation and the limitation of the deformation modes 
within the recoverable strain range to those involved in the trans- 
formation process itself. 37 figures, 132 references. 


991 (LBL—5161) 
nucleated phase transformations and po A of associated 
microstructures. Sanchez, J.E. Jr. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jun 1976. Contract W-7405- 
Eng-48. Sip. Dep. NTIS $4.50. 

Thesis. 

Homogeneous and grain boundary heterogeneous nucleation 
and growth phase transformation processes have been shown to 
follow four distinct types of kinetic behavior. Kinetics are deter- 
mined by processing treatment, interfacial and grain boundary 
energies, thermodynamic driving forces, and grain size. Under sim- 
ple assumptions the four kinetic processes for phase transformation 
produce four distinct product microstructure types, the Johnson- 
Mehl, Boundary Saturated, Edge Saturated, and Corner Saturated 
Microstructures. 


- . (SAND—76-5327) Grain boundary precipitation in a 
—beryllium alloy. Nordstrom, T.V. (Sandia Labs., Al- 
buguera rque, N.Mex. (USA)). 1976. Contract AT(29-1)-789. 20p. 
(C NF-760731—-1). Dep. NTIS $3.50. 
From 9. Annual International Metal Society meet- 
~~ Washington, United States of America (USA) (25 Jul 
The morphology and kinetics of discontinuous grain boun- 
dary precipitation have been studied in a nickel 1.89 wt. percent 
ee 1 at. percent) beryllium alloy. The cells were found to have an 
lar lamellar structure with a continuous nickel rich phase and 
NiBe platelets. There is no consistent habit plane +c agg but at 
least three orientation relationships do exist between two 
phases. The most frequently observed relation was [loo pesb 
NiBe/ parallel parallel [001}/sub Ni/ : (001)/sub NiBe/ parallel 
lel (110)/sub Ni/. The kinetics of the reaction were found to 
follow a linear growth with time. The activation energy of xi- 
mately 55 kcal/mole is less than bulk self diffusion of nickel but 
greater than grain boundary self diffusion. 


993 (LA-tr—76-15) T-p diagram of hafnium and 
transitions in shock waves. Kutsar, A.R. Translated from Fiz. Met. 
Metalloved.; 40: 787-793(1975). 14p. Dep. NTIS $3.50. 


ERA VOL. 2, NO. 1 


On the basis of analysis of data on the similarity of the 
physicochemical properties of Ti, Zr, and Hf, an evaluation was 
made of the position of the phase equilibrium lines of the presently 
unknown T-p a of Hf. The relationship of the proposed T-p 
diagram to the p transitions of Hf in shock waves was con- 
sidered. The position of the phase equilibrium lines on the T-p dia- 
gram of Ti was corrected. 41 references. (auth) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 265, 448, 590, 635, 735, 1093 


994 (BMI-NUREG—1951) Critical experiments, measure- 
ments and analyses to establish a crack arrest methodology for 
nuclear vessel steels. Sixth quarterly progress report, 
January—March 1976. Hahn, G.T.; Gehlen, P.C.; Hoagland, R.G.; 
Kanninen, M.F.; Popelar, C.; Rosenfield, A.R. (Battelle Columbus 
Labs., Ohio (USA)). Jul 1976. Contract W-7405-Eng-92. vp. Dep. 
NTIS $4.50. 

Governing equations for a complete two-dimensional analy- 
sis of fast fracture and crack arrest (including inertia and thermal 
gradients) are derived. Strain energy and compliance values calcu- 
lated for an SEN specimen agree with experiment. In the case of a 
nonstationary crack, the strain energy release rate is computed 
from the nodal displacements in the immediate vicinity of the 
crack tip. This value of G is sensitive to the spacings between 
nodes in the x and y direction. Results of two-dimensional analyses 
of propagation and arrest in the SEN test piece are also described; 
they are in general accord with one propagation event measured in 
an SEN A533B steel test piece. Compliance measurements were 
carried out on the rectangular DCB specimen to test the accuracy 
of the compliance values calculated with the one-dimensional 
beam-on-elastic-foundation model. These compliance values and 
the derivatives of compliance with crack length are used to relate 
the loads or displacements at fracture onset and at arrest to K/sub 
Q/, K/sub D/, and K/sub a/. Efforts were also made to test the as- 
sumption that energy losses arising from damping remote from the 
crack tip can be neglected. Measurements of damped oscillations 
in an A533B DCB specimen with a stationary crack indicate that 
total damping rates are relatively low, and that oscillations of the 
load pins in the pinhole account for the bulk of the damping. 
Finally, a new procedure for measuring K/sub D/ and K/sub m/ 
values is described; it is based on a dynamic analysis of the crack 
length at arrest and dynamically stiff wedge loading (the tie-down 
device) and eliminates the need for crack velocity measurements. 
It can also be applied to both small and large crack jumps and to 
ordinary and duplex-DCB specimens. Results for A533B steel 
agree with K/sub D/-values obtained from velocity measurements. 
The new procedure is also used to analyze results for a series of 
ship steels. (DLC) 


995 (CONF-760819—6) Prediction of wave shape effects in 
. Coffin, L.F. (General Electric Co., 
Schenectady, N.Y. (USA)). 1976. Sp. Dep. NTIS $3.50. 

From 2. international conference on the mechanical 
behavior of materials, Federation of Materials Societies; Boston, 
Massachusetts, United States of America (USA) (16 Aug 1976). 

For Oak Ridge National Lab., TN. 

The frequency-modified fatigue equations (FMFE) and 
strain range partitioning (SRP) are examined. In FFME, fatigue 
damage is intriduced through plastic strain range and frequency of 
cycle, while wave shape is neglected. In SRP, damage is parti- 
tioned among inelastic strain vs life curves for four wave shapes in- 
volving baianced and unbalanced loops of ‘‘plasticity’’ and 
"creep’’. The frequency roach is reexamined in the light of 
wave shape effects obse' both in air and vacuum. (DLC) 


996 (CONF-760819—11) Tribological behavior of inconel 
718 in sodium cooled reactor environments. Wilson, W.L.; Galioto, 
T.A.; Schrock, S.L. (Westinghouse Electric Corp., Madison, Pa. 
(USA). Advanced Reactors Div.). 1976. Contract E(11-1)-3045. 
5p. Dep. NTIS $3.00. 

From 2. international conference on the mechanical 
behavior of materials, Federation of Materials Societies; Boston, 
Massachusetts, United States of America (USA) (16 Aug 1976). 

Results of the present study on the tribological behavior of 
Inconel 718 in a sodium environment are summarized as follows: 
(a) Stroke lengths less than or equal to one-half the test pin 
diameter result in higher friction coefficients. (b) At elevated tem- 
peratures, the formation of a lubricative surface film can signifi- 
cantly influence the frictional behavior. (c) Tangential forces 
present during static dwell periods result in greater bonding ten- 
dencies. (d) Increasing contact pressure during static dwell periods 
results in lower breakaway friction coefficients. 
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deformed reactor structural 
materials, Progress report, 1, 1974 December 31, 1975. 
oteff, J. (Chninnatl Un Univ., “a4 (USA)). 15 Mar 1976. Contract 


M 
E(11-1)-2107. 85p. 
Ratio of ee dislocations to those con- 


tributing to creep Gomsdiicies aan tote was found to be independent of ap- 
plied stress and creep strain after the steady-state c stage is 
reached. The observed cell or subgrain sizes are corre with 
pom ogee NN ee eee 

the equation nm =8 lam (sigma/sub T//E)/sub n/ 
pe dh exp (O/sub c//RT), 


997 (COO—2107-11) Correlation of substructure with 
mechanical properties of plastically 


re lambda = su in size, 
tive true stress, E = Young modulus, and Q/su' 

kcal/mole. Well-developed s subgrains were observed in TEM on 
304 ss tested in creep at 704°C. Role of twin boundary-grain boun- 
dary intersections in microcracking behavior of 304 ss deformed in 
slow tension and creep at 650°C was investigated. Grain shape 
analysis show that intragranular deformation becomes more 
Pp inant in the grains with the larger intercept distances, and 
that grain boundary sliding becomes important as the strain rate 
decreases. RT mechanical properties of austenitic ss are enhanced 
by subgrains formed during high-temperature deformation. The 
substructural development during high-temperature low-cycle 
fatigue of 304 ss was studied using TEM. Fatigue properties of In- 
coloy 800 tested in bend and push-pull modes are being roo 
Effects of hold time on fatigue substructure and fracture of 304 ss 
are being studied. 31 figures, 53 references. (DLC) 


998 (COO—3084-41) Observations on the effect of ce- 
mentite on the fracture toughness of spheroidized carbon 
steels. Rawal, S.P.; Gurland, J. (Brown Univ., Providence, R.I. 
(USA). Div. of Engineering). Feb 1976. Contract E(11-1)- 3084. 
37p. (CONF-760819—8). Dep. NTIS $4.00. 

From 2. international conference on the mechanical 
behavior of materials, Federation of Materials Societies; Boston, 
Massachusetts, United States of America (USA) (16 Aug 1976). 

The results of experimental studies of the influence of ce- 
mentite particles on the fracture toughness of a number of sphe- 
roidized carbon steels at low temperatures were analyzed in terms 
of current theories of crack-tip behavior. The fracture toughness 
parameter K/sub IC/ was evaluated under plane-strain conditions 
by using circumferentially notched and fatigue-cracked cylindrical 
specimens. The conclusions are summarized as follows: (1) In 
general, K/sub IC/ decreases with increasing volume fraction and 
increasing size of the carbide particles. (2) Crack initiation occurs 
at the carbide particles. (3) Crack p ition occurs by cleavage 
if the stress conditions satisfy the Ritchie, Knott, and Rice criterion 
that a critical cleavage stress is achieved over a minimum micros- 
tructural size scale. The critical stress is that required to propagate 
a crack from a particle and the minimum size scale is of the order 
of 1-2 grain sizes. (4) Crack propagation occurs by fibrous rupture 
if the stress intensification is insufficient to attain the critical 
cleavage stress. Void coalescence then takes place over a distance 
equal to the planar nearest neighbor particle distance. The calcu- 
lated values of the critical crack opening displacement are also of 
> same order of magnitude as the planar nearest neighbor parti- 
cle distance. 


999 (COO—3084/42) Models of slow void 

growth due to void surface and self-diffusion. 

Kagawa, K.I. (Brown Univ., Providence, R.I. (USA). Div. of En- 

= Feb 1976. Contract E(11-1)-3084. 6lp. Dep. NTIS 
50. 


Intergranular void growth at elevated temperature is studied 
in cases for which the shape of the void is determined by void sur- 
face diffusion and growth occurs by diffusion from the void tip and 
along the grain boundary. Equations governing the void shape are 
linearized and this linearization should not lead to gross errors in 
light of the differences in the reported values of diffusion 
coefficients. A similarity solution for void shape is derived, and as- 

particular manner, the similarity shape is 
be determined by the choice of a'v/fiv* where a is the 
void half-length, v is the speed of propagation of the void tip, 2 is 
the atomic volume, and v* is a temperature dependent material 
parameter. An tanutive cotition Gor weld chaps niet Gapenta on 
a*v/Qv* is derived also. By assuming the grain boundary flux to be 
distributed in such a manner that the grains separate as rigid 
a i oatitanmmaun aan ities 
models compared with the limiting 
crack-like growth. The comparison in- 
dicates that void h can be represented by a two-part solution 
where either the li equilibrium or the similarity model ap- 
plies for small a*v/Nv*, and the crack-like model applies for —_ 
av/Qv*. An analysis is included of relaxation times associated with 
SV ——=« 
the dominant mechanisms of matter transport. 


cases of equilibelem a 
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1000 (COO—3084/43) Localization of deformation. 
Rice, JR. (Brown Univ., Providence, R.I. (USA). Div. of En- 
). Apr 1976. Contract E(11-1)-3084. 16p. (CONF- 

NTIS $3.50. 


3 i Congress of theoretical and applied 
mechanics; Delft, Netherlands (30 Aug 1976). 

The localization of plastic deformation into a shear band is 
discussed as an instability of plastic flow and a precursor to rup- 
ture. Experimental observations are reviewed, a general theoretical 
framework is presented, and specific calculations of critical condi- 
tions are carried out for a variety of material models. The interplay 
between features of inelastic constitutive description, especially 
deviations from normality and vertex-like yielding, and the onset of 
localization is emphasized. 


(COO—3084/44) Finite deformation analysis of crack 
tip opening in elastic-plastic materials and implications for fracture 
initiation. McMeeking, R.M. (Brown Univ., Providence, R.1. 
(USA). Div. of Engineering). May 1976. Contract E(11-1)-3084. 

70p. Dep. NTIS $450. 

Analyses of the stress and strain fields around smoothly 
blunting crack tips in both non-hardening and hardening elastic- 
plastic materials, under contained plane strain yielding and subject 
to mode I opening loads, have been carried out by a finite element 
method suitably formulated to admit large geometry changes. The 
results include the crack tip shape and near-tip deformation field, 
and the crack tip opening displacement has been related to a 
parameter of the applied load, the J-integral. The hydrostatic 
stresses near the crack tip are limited due to the lack of constraint 
on the blunted tip, limiting achievable stress levels except in a very 
small region around the crack tip in power law hardening materi- 
als. The J-integral is found to be path independent except very 
close to the crack tip in the region affected by the blunted tip. 
Models for fracture are discussed in the light of these results in- 
cluding one based on the growth of voids. The rate of void growth 
near the tip in hardening materials seems to be little different from 
the rate in non-hardening materials when measured in terms of 
crack tip opening displacement, which leads to a prediction of 
higher toughness in hardening materials. It is suggested that im- 
provement of this model would follow from better understanding 
of void-void and void-crack coalescence and void nucleation, and 
some criteria and models for these are discussed. The implications 
of the finite element results for fracture criteria based on critical 
stress, strain or both are discussed with respect to transition of 
fracture mode and the angle of initial crack growth. Localization 
of flow is discussed as a possible fracture model and as a model for 
void-crack coalescence. 


1002 (GA-A—13876) Creep-rupture of Incoloy 
800H, 2-1/4 Cr-1 Mo, and Hastelloy X alloys in simulated HTGR 
environment. Wolwowicz, R.J. (General Atomic Co., San Diego, 
Calif. (USA)). Jun 1976. Contract E(04-3)-167. 19p. Dep. NTIS 
$3.50. 
Results of creep-rupture tests performed in a simulated 
om en helium environment (design basis helium) are presented 
“aah ct with available air data for Incoloy 800H, Hastelloy 
x and 2'/, Cr—1 Mo steel. Tests were performed at temperatures 
representative of HTGR operating conditions for each alloy (900 
to 1600°F). Test durations to date were generally less than 4000 h. 
Results indicate that creep-rupture properties of these alloys in the 
test environment are consistent with the expected p rties in air. 
Additional tests of 10,000 h duration are planned. 10 figures, 4 ta- 
bles. 


1003 (HEDL-TME—76-39) Effect of temperature upon the 

behavior of Inconel X-750. James, L.A. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). May 1976. Contract E(45-1)-2170. 22p. Dep. NTIS 
$3.50. 


The techniques of linear-elastic fracture mechanics were 
employed to characterize the effect of temperature upon the 
fatigue-crack propagation behavior of precipi — heat-treated In- 
conel X-750 in an air environment over t 75-1200°F. In 
general, fatigue-crack growth rates increased wit increasing test 
temperature. 


1004 (HEDL-TME—76-40) Effect of temperature upon the 

behavior of Hastelloy X-280. James, L.A. 
(Hanford Engineering Development Lab., Richland, Wash. 
= May 1976. Contract E(45-1)-2170. 18p. Dep. NTIS 


The techniques of linear-elastic fracture mechanics were 
employed to characterize the effect of temperature upon the 
fi -crack behavior of Hastelloy X-280 in an air 
environment. Also included in this study are survey tests to deter- 
mine the effects of thermal aging and stress ratio upon crack 
growth behavior in this alloy. 
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1005 (LBL—4507) Role of retained austenite on the 
toughness of steels with and without carbon. Morris, J.W. Jr.; Jin, 
S.; Syn, C.K. (California Univ., Berkeley (USA). Lawrence 
ae ie Lab.). Sep 1975. Contract W-7405-ENG-48. 9p. (CONF- 
760819—10). Dep. NTIS $3.5 

From 2. Site aeery ‘conference on the mechanical 
behavior of materials, Federation of Materials Societies; Boston, 
Massachusetts, United States of America (USA) (16 Aug 1976). 

The presence of retained austenite suppresses the ductile- 
brittle transition temperature of the 9Ni steel (containing 0.1 per- 
cent carbon) in both impact testing and fracture toughness testing. 
However, in an interstitial-free Fe—8Ni—2Mn—0.25Ti steel, the 
benefit of retained austenite is seen only in impact testing, and lit- 
tle improvement in fracture toughness is observed. The stabilities 
of retained austenite in both alloy systems are compared in terms 
of chemical compositions and strain rate. The implications on the 
role of retained austenite are discussed. 


1006 (LBL—4901) Mechanisms of ductile fracture. Perra, 
M.W. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jan 1976. Contract W-7405-ENG-48. 150p. Dep. NTIS 
$6.00. 

Thesis. 

The observation that void growth is a characteristic feature 
of ductile fracture has led to several theoretical studies of the 
growth of isolated voids in plastically deforming media. However, 
careful experiments against which the theories can be compared 
are almost totally lacking. For this reason, experiments were con- 
ducted which determined the growth of an isolated cylindrical void 
in plane strain. Graphite filaments, which served as nonadhering 
void nuclei, were embedded in copper plane-strain speciinens in 
such a way that their cylindrical axes lay normal to the plane of 
deformation. Two filament configurations were studied: the fila- 
ments were either isolated or were arranged in a periodic array. 
Nucleation of voids at secondary sites in the matrix was suppressed 
by using high-purity copper. Two work-hardening rates were ob- 
tained by preparing specimens in both the annealed and highly 
cold-worked conditions. After the local work-hardening rate had 
fallen below a critical value in the necks of the unnotched plane- 
strain tensile specimens, slipping off occurred along planes of max- 
imum shear stress. Quadrangular channels were observed in the 
necks of these specimens, indicating void growth by localized 
shear. This observation is in agreement with Orowan’s proposed 
mechanism of ductile fracture for perfectly plastic solids deforming 
in a plane. 


1007 (ORNL—5150) Mechanical properties test data for 
structural materials, quarterly report for period ending April 30, 
1976. Hill, M.R. (comp.). (Oak Ridge National Lab., Tenn. 
(USA)). Jun 1976. Contract W-7405-eng-26. 434p. AT. 

Research is reported on the effects of irradiation and sodi- 
um exposure on the mechanical properties of stainless steels 
(Types 304, 316, 16-8-2, and 330) alloy A 286, Hastelloy X, Cr- 
Mo steels, Incoloy 800, Nimonic PE16, Inconel 718, Inconel 617, 
and Inconel 82. The research was conducted by ANL, ORNL, 
a HEDL, Westinghouse, University of Cincinnati, and GE. 
( ) 


1008 (RDT-M—2-1T(4-76)) Carbon steel forgings for piping 
components (ASME SA-105 with additional requirements). (Energy 
Research and Development Administration, Washington, D.C. 
(USA). Div. of Reactor Development and Demonstration). Apr 
1976. Contract W-7405-Eng-26. Il 1p. RSO. 

A standard prescribing requirements for carbon steel 
forgings for piping components (ASME SA-105 with additional 
requirements) for nuclear and associated applications is presented. 
This standard supersedes RDT M2-IT dated July 1975. (JRD) 


1009 (RDT-M—2-6T(4-76)) Martensitic stainless steel (type 
403) forgings (ASME SA-182 with additional requirements). 
(Energy Research and Development Administration, Washington, 
D.C. (USA). Div. of Reactor Development and Demonstration). 
Apr 1976. Contract W-7405-Eng-26. 1 1p. RSO. 

A standard prescribing requirements for martensitic stainless 
steel (Type 403) forgings (ASME SA-182 with additional require- 
ments) for nuclear and associated applications is presented. This 
standard supersedes RDT M2-6T dated March 1975. (JRD) 


1010 (RDT-M—2-8T(4-76)) Carbon and alloy steel forgings 
(ASME SA-541 with additional rey uirements). (Energy Research 
and Development Administration, Washington, D.C. (USA). Div. 
of Reactor Development and Demonstration). Apr 1976. Contract 
W-7405-Eng-26. Il lp. RSO. 

A standard prescribing requirements for carbon and alloy 
steel forgings (ASME SA-541 with additional requirements) for 
nuclear and associated applications is presented. This standard su- 
persedes RDT M2-8T dated July 1975. (JRD) 
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1011 (SAND—75-0599) Effects of heat treatment on the 
microstructure and mechanical properties of U—0.75 wt % Ti. 
Eckelmeyer, K.H. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Jun 1976. Contract AT(29-1)-789. 25p. Dep. NTIS $4.50. 

An extensive effort has been made at Sandia Albuquerque 
to characterize and understand the effects of heat treatment on the 
microstructure and mechanical properties of U-0.75 wt. percent 
Ti. A brief summary of that work is presented. It has been written 
with the intention of providing a guide to heat treatment-micros- 
tructure-mechanical property relationships for those who are in- 
volved in the processing and application of U-0.75 wt. percent Ti. 
A compilation of related literature is included for those who desire 
an in-depth understanding of the physical metallurgy of this and 
other dilute uranium alloys. 


1012 (SAND—76-0061) Namerical integration of a spall- 

viscoplastic constitutive model in a one-dimensional wave 
propagation code. Kipp, M.E.; Stevens, A.L. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Jun 1976. Contract AT(29-1)-789. 
60p. Dep. NTIS $5.50. 

A description is given of the incorporation of a model for 
spall damage in ductile metals into the WONDY one-dimensional 
Lagrangian wavecode. The constitutive equations modeling the 
thermomechanical behavior of the damaged viscoplastic material 
are given as a system of seven first order ordinary differential 
equations. In any zone-cycle, these equations are integrated by the 
variable order, variable step Adams-method code, STEP1. Sample 
calculations for a plane impact case illustrate the interaction of the 
accumulating damage with the stress wave. Included are brief 
parameter studies which indicate the dependence of the damage 
on the viscoplastic model. Back surface velocity histories are com- 
pared with experimental records. 


1013 (SAND—76-5298) Some recent results in elastic-plastic 
wave propagation. Hermann, W. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1975. 25p. (CONF-760605—1). Dep. NTIS 
$3.50. 

From ASME symposium on the propagation of shock waves 
in solids; Salt Lake City, Utah, United States of America (USA) 
(14 Jun 1976). 

The one-dimensional theory of viscoplasticity for finite 
strains can be given in a form closely resembling the infinitesimal 
theory, which results in a constitutive equation in Maxwellian 
form. Results for acceleration waves, shock waves and steady 
waves in such a material are cited. These lead to simple means of 
evaluating the material response functions for compressive loading 
in plate impact experiments. Some of the progress which has been 
made in using these to interpret experimental data is reviewed. 


1014 (TID—27054) Analysis of the ductile—brittle transition 
temperature in Fe-binary alloys. Gerberich, W.W.; Chen, Y.T. 
(Minnesota Univ., Minneapolis (USA). Dept. of Chemical En- 
gineering and Materials Science). Apr 1976. 85p. Dep. NTIS 
$5.00. 

Two significant developments in the study of flow and frac- 
ture pertain to the strain-rate sensitivity of bcc alloys: (1) Solute 
Softening: Peierls stresses in Fe and its alloys are found to 
decrease with either Ni or Si additions. However, the double kink 
nucleation energy is found to have a minimum near 2.5 at. percent 
alloy addition for both Ni and Si additions. It is found that solid 
solution softening in both alloy systems may be interpreted in 
terms of the Dorn—Rajnak double kink model. (2). Ductile-Brittle 
Transition: A DBTT model was derived with the double kink for- 
mation energy, Peierls stress, cleavage fracture stress, plastic con- 
straint, and strain rate as the controlling parameters. The sig- 
nificance is that alloy effects on both solid-solution softening and 
the cleavage fracture stress have been incorporated into a single 
criterion. 43 fig., 62 references. (auth) 


1015 (ORNL-tr—4146) Effect of fatigue cracking damage on 
the solid viscosity of steel rods. (Bundesanstalt fuer Material- 
pruefung, Berlin (Germany, F.R.)). ee, Translated by R.G. Man- 
sfield from work of Study Grou "Nondestructive Testing’’ 
(Laboratory 6.24). 3p. Dep. NTIS $3.5 $3.50. 

The use of damping measurements for early detection of 
fatigue cracking in steel rods was investigated. It was found that a 
prior mechanical stress leads to a higher damping at greater mea- 
sured amplitudes. The range of amplitude-dependent damping sets 
in at strains which are smaller as the number of preceding load cy- 
cles is greater. 


1016 Electron ition-induced in tantalum. 
Boade, R.R.; Burchett, O.L. (Sandia Laboratories, Albuquerque, 
New Mexico 87115). J. Appl. Phys.; 47: No. 7, 3412-3417(Aug 
1976). 

Spallation induced in thin specimens of tantalum by rapid 
in-depth energy deposition has been studied in a series of electron- 
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beam experiments in which deposition levels were varied 
from ~130 to ~700 J/g. Incipient spall was observed at ~225 J/g. 
Analysis of the experiments with a one-dimensional wave-propaga- 
tion code indicated that the tensile stress at the incipient I level 
was ~26 kbar, which is considerably lower than the ~70-kbar ten- 
sile stress — found to produce com le damage in 
room-temperature plate-impact experiments. analysis further 
indicated that strains induced in the samples at the incipient spall 
level were about the same (0.035) for both types of experiments 
after accounting for the thermal-expansion component of strain in 
the electron-beam experiments. This observation supports a con- 
tention that indu mechanical strain would be a suitable 
criterion for use in describing the spallation phenomenon in uniaxi- 
al-strain situations. (AIP) 


1017 Elastic constants of neodymium single crystals in the 
temperature range 4.2—300 degreeK. Greiner, J.D.; Schlader, 
D.M.; McMasters, O.D.; Gschneidner, K.A. Jr.; Smith, J.F. (Ames 
Laboratory, U.S. Energy Resources Development Administration 
and Department of Material Science and Engineering, lowa State 
University, Ames, lowa 50011). J. Appl. Phys.; 47: No. 7, 3427- 
3431(Aug 1976). 

The elastic constants of a single crystal of the double hcp 
allotrope of neodymium have been measured over the temperature 
range 4.2—300 degreeK. The magnetic orderings which occur in 
neodymium near 7.5 and 19 degreeK are readily evident as cusps 
in the temperature dependences of some of the directly measured 
ultrasonic wave velocities, as well as in the associated elastic con- 
stants, and the character of the magnetic interactions is reflected 
in the differing effects on the various elastic constants. Comparison 
of the elastic constants of neodymium with those of seven other 
rare earths shows a trend with atomic number which is similar to 
—_ which have been observed in other physical properties. 
(AIP) 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 191, 354, 355, 436, 445, 453, 
458, 639, 1013, 2060 


1018 (CONF-760922—5) Magnetic moment distribution of 

tic Ni—Rh alloys. Cable, J.W.; Wollan, E.O. (Oak 
Ridge National Lab., Tenn. (USA)). Aug 1976. Contract W-7405- 
ENG-26. 9p. Dep. NTIS $3.50. 

From International conference on magnetism; Amsterdam, 
Netherlands (6 Sep 1976). 

The diffuse scattering of polarized and unpolarized neutrons 
was used to determine the spatial distribution of the magnetic mo- 
ment for ferromagnetic Ni-Rh alloys. The average Ni moment 
remains near 0.6 y/sub B/ to 12 at. percent Rh and then decreases 
toward zero at the critical concentration of 37 at. percent Rh. 
There is an initial rapid decrease in the Rh moment that follows a 
P,, dependence and corresponds to a moment of 2y/sub B/ for iso- 
lated Rh atoms. The data indicate moment fluctuations at both the 
Ni and the Rh sites that are associated with local environment. 


1019 (COO— 1436-47) Transport and thermodynamic pro- 

of solids. report, ber 1, 1975—August 31, 
1976. Grace, R.E.; Dayananda, M.A. (Purdue Univ., Lafayette, 
Ind. (USA). School of Materials Engineering). 1976. Contract 
E(11-1)-1436. 16p. Dep. NTIS $3.50. 

The principal area of research is ternary diffusion in solid 
solution alloys. Specific research projects deal with diffusion in the 
Cu—Ni—Zn and Fe—Ni—Al systems (two projects). This report is 
a general summary of each of the projects either recently 
completed or in progress. 8 fig. (DLC) 


1020 (COO—3166-18) Gas phase hydrogen permeation 
through ferritic iron, austenitic stainless steel and neutron ir- 
radiated austenitic stainless steel from near 300°K to 873°K. Quick, 
N.R. (Cornell Univ., Ithaca, N.Y. (USA). Materials Science 
or Jan 1976. Contract AT(11-1)-3166. 50p. Dep. NTIS 


Thesis. 

Hydrogen permeation through iron was studied over the 
temperature range 300 to 873°K by an ultra high vacuum, 
monopole analyzer technique. Hydrogen gas input pressures 
were varied from 0.0043 to 0.62 atm and membrane thicknesses 
from 0.0165 to 0.243 cm. Volume diffusion control of the permea- 
tion process was demonstrated by the pressure and membrane 
thickness dependence of the steady state flux. The permeation 
coefficient, with an activation enthalpy found to be 8.1 +-.4 
kcal/mole, was independent of both gas pressure and membrane 
thickness. At temperatures below approximately 600°K, the effec- 
tive diffusivity increased with both increasing hydrogen gas pres- 
sure and increasing membrane thickness. The transition tempera- 
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ture from classical to anomalous behavior decreases with increas- 
ing thickness. Apparent activation enthalpies for diffusion were 
found to range from 1.6 to 8.2 kcal/mole with the lower values as- 
sociated with thicker membranes. The permeation coefficient ac- 
tivation enthalpy was found to be 13.1 +- .4 kcal/mole while that 
for diffusivity was found to be 11.2 +- .45 kcal/mole. However, 
samples neutron irradiated at a fluence of 10'’n/cm*® showed 
anomalous effects in that both effective diffusivity and permeation 
were reduced in value. 


1021 (COO—3166-19) Environment and fracture. Informal 
progress report. Johnson, H.H. (Cornell Univ., Ithaca, N.Y. 
(USA). Dept. of Materials Science and Engineering). 18 Mar 
1976. Contract AT(11-1)-3166. 22p. Dep. NTIS $3.50. 

Permeation of hydrogen through iron, stainless steel, and 
niobium was studied. 5 fig. (DUC) 


1022 (COO—3551-28) Electronic properties of liquid palladi- 
um. Period covered: April 1, 1975—March 31, 1976. Brown, J.°.; 
Lopez-Escobar, A.H.M. (Vermont Univ., Burlington (USA)). 
1976. Contract E(11-1)-3551. 7p. Dep. NTIS $3.50. 

Procedures are discussed for improving the liquid metal re- 
sistivity calculation by including multiple scattering corrections 
from the neighboring atoms. In addition a liquid metal KKR band 
structure calculation is discussed. 


1023 (SRD-R—50(Pt.2)) Equation of state for use with sodi- 
um. Part 2. Tables of thermodynamic Alderson, 
M.A.H.G. (UKAEA Safety and Reliability Directorate, Culcheth). 
1975. 87p. Dep. NTIS (US Sales Only) $5.00. 

Data tables are included on saturation temperatures, satura- 
tion pressures, constant entropy, constant specific volumes, con- 
stant internal energy, saturated properties, and constant tempera- 
tures. (JRD) 


1024 (SRD-R—50(Pt.3)) Equation of state for use with sodi- 
um. Part 3. Tables of thermodynamic properties. Alderson, 
M.A.H.G. (UKAEA Safety and Reliability Directorate, Culcheth). 
1975. 182p. Dep. NTIS (US Sales Only) $7.50. 

Data tables are presented on Na constant temperatures and 
critical temperature listing pressure, condition or quality, specific 
volume, internal energy, enthalpy, and enthropy. (JRD) 


1025 (TID—27053) Adsorption of cesium onto polycrystalline 
tantalum surfaces. Collier, R.K. Jr. (Arizona State Univ., Tempe 
(USA)). 26 Sep 1975. 157p. Dep. NTIS $6.75. 

Thesis. 

The amount of cesium which adsorbs onto polycrystalline 
tantalum is determined by a technique which utilizes radioactively 
tagged cesium in conjunction with a specially designed test vehicle. 
Tantalum surface temperatures of 500 to 1700°K and cesium ar- 
rival rates of 10° to 10?" atoms/cm?-s were investigated. Cesium 
metal which has been tagged with radioactive cesium-134 is in- 
troduced to a disk shaped control volume. The amount of cesium 
which adsorbs onto the two disk faces are monitored with a sodi- 
um iodide crystal gamma detector. The surface temperatures were 
controlled by an external furnace and the cesium pressure was 
controlled by varying the temperature of a connecting reservoir. 
Results were plotted as atom concentration versus reciprocal ab- 
solute temperature for various constant cesium arrival rates. The 
curves show similar behavior to the common theoretical predic- 
tions until 0.5 to 0.75 of a monolayer. At this point, the cesium 
adsorption increases rapidly to well over one monolayer. The 
cause of this rapid increase is hypothesized to be the formation of 
cesium oxide on the surfaces. 35 figures, 68 references (auth) 


1026 (UCSD—34P227X5) Annual progress report, Mey 1, 
1975—Aril 30, 1976. Maple, M.B. (California Univ., San Diego, 
La Jolla (USA)). 1976. Contract E(04-3)-34. 10p. Dep. NTIS 
$3.50. 

Research results are reported on demagnetization of Ce im- 
purities in superconducting La—Th—Ce alloys, superconducting 
behavior of the singlet-ground-state (LaPr)Sn, system, systematics 
of superconductivity in the presence of local moments, heat 
capacity in systems during metal-insulator transition, heat capacity 
and magnetization of UPt, pressure dependence of T/sub c/ in soft 
superconductors, and superconductivity of RE/sub x/Mo,S, and 
RE/sub x/MO,Se, systems. (JRD) 


1027 Thermophysical properties of the ternary liquid-metal 
tin—lead— cadmium. Stremousov, V.I.; Rubtsov, A.S. (A. 
S. Serafimovich Volgograd Pedagogical Institute). High Temp. 
(USSR) (Engl. Transl.); 13: No. 6, 1201-1203(Nov 1975). 
Data on the velocity of ultrasound and adiabatic compressi- 
bility are used to calculate ific heats and isothermal compressi- 
bility of Pb-Sn-Cd alloys. (AIP) (AIP) 
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1028 Influence of laser irradiation of niobium-base supercon- 
ducting materials on the nature of changes in the critical tempera- 
ture. Lekhtyar, I.Y.; Ivanov, L.I.; Karlov, N.V.; Kuz’min, G.P.; 
Nishchenko, M.M.; Prokhorov, A.M.; Rykalin, N.N.; Yanush- 
kevich, V.A. (P.N. Lebedev Physics Institute, Academy of 
Sciences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 6: No. 4, 460-461(Apr 1976). 

An exprimental study established that the superconducting 
transition temperature of Nb-Ga, Nb-Ge, Nb-Sn, and Nb-Zr alloys 
increased as a result of irradiation with CO, laser pulses. The ir- 
radiation took place at room temperature. (AIP) 


1029 Operating conditions and shunting effects in small-size 
superconductors. Peskovatskii, S.A.; Strizhko, L.P. (Institute of 
Radiophysics and Electronics, Academy of Sciences of the 
Ukrainian SSR, Kharkov). Sov. Phys. - Solid State (Engl. Transl.); 
18: No. 4, 667-668(Apr 1976). 

The current-voltage characteristics of tin thin-film bridges 
was studied. The effective length of the superconducting bridges 
ranged from 2-100 M. (AIP) 


1030 Origin of the change in the dislocation mobility at the 
supercond transition. Chernov, V.M. (Physics and Power In- 
stitute, Obninsk). Sov. Phys. - Solid State (Engl. Transl.); 18: No. 
4, 689-690( Apr 1976). 

It is shown that a agreement between the theory and the ex- 
perimental results on dislocation mobility in superconductors can 
be achieved if realistic dislocation-defect interaction forces are 
used. (AIP) 


1031 Thermodynamic studies of gallium—indium liquid alloys 
by solid state with oxide electrolytes. Pong, R.; 
Donaghey, L.F. (Univ. of California, Berkeley). J. Chem. Eng. 
Data; 21: No. 3, 370-374(Jul 1976). 

The activity of gallium in Ga—In liquid alloys was studied in 
a high temperature galvanic cell using calcia stabilized zirconia as 
an oxide electrolyte. The measured activity data for gallium in the 
Ga-In melts were used to calculate the interaction coefficient in 
the liquid alloy, which has the form a/sub Galn/ = In y/sub Ga//(1 
—x/sub Ga/)? = 0.2862 + 0.0352 x/sub Ga/ + (398.3 + 220.0x/sub 
Ga/)T-'. The derived expressions for the enthalpy and excess en- 
tropy of mixing were found to be given by AH/sup M/ = (791.4 + 
218.6 x/sub Ga/(1 — x/sub Ga/) and AS/sup xs/ = —(0.568 — 
0.0350x/sub Ga/) x/sub Ga/(1 — G/sub a/). The enthalpy of mix- 
ing reaches a maximum of 226 cal/mol at a gallium mole fraction 
of 0.53 at x/sub Ga/. Results are compared to thermodynamic data 
obtained by other methods. Experimental techniques and limita- 
tions are critically reviewed. 


1032 Hydrogen tunneling states in niobium. Birnbaum, H.K.; 
Flynn, C.P. (Department of Metallurgy and Mining Engineering 
and Materials Research Laboratory, University of Illinois at Ur- 
bana-Champaign, Urbana, Illinois 61801). Phys. Rev. Lett.; 37: 
No. 1, 25-28(5 Jul 1976). 

The known low-temperature properties of H and D in Hb 
are explained by a model of tunnel-split pocket states. (AIP) 


1033 Magnetic properties of neptunium Laves phases: High- 
field measurements on NpAl, and NpOs,. Aldred, A.T.; Dunlap, 
B.D.; Lander, G.H. (Argonne National Laboratory, Argonne, Il- 
linois 60439). Phys. Rev., B; 14: No. 3, 1276-1282(1 Aug 1976). 

The magnetic properties of the cubic C-15-type Laves 
phases NpAl, and NpOs, have been studied in fields up to 80 kOe 
by means of bulk magnetization, nuclear y-ray resonance (NGR), 
and neutron-diffraction techniques. Both materials are ferromag- 
netic. In NpAl,, the bulk moment mu-bar, = 1.21/subB/, whereas 
the Sf moment, as determined by NGR and neutron-diffraction 
methods, is 1.50u/subB/. NpAl, is a localized ferromagnet with a 
small high-field susceptibility and, in common with all other acti- 
nide ferromagnets examined so far, exhibits a negative conduction- 
electron polarization. In contrast, NpOs, behaves like an itinerant 
ferromagnet with a large high-field susceptibility, and a total mo- 
ment mu-bar, = 0.44y/subB/. If the NGR and neutron-diffraction 
measurements are interpreted in terms of localized Sf moments, 
they give values for the Np moment in NpOs, of 0.40u/subB/ and 
0.25p/subB/, respectively. A qualitative discussion is presented to 
argue that the 5f electrons in NpOs, are spatially delocalized and 
that this will reconcile the discrepancies between the magnetic mo- 
ments determined by the three techniques. Some additional results 
for NpMn, and NpNi, are also reported. (AIP) 


1034 Effect of stress on the critical current of Nb,Sn multifila- 
mentary composite wire. Ekin, J.W. (Cryogenics Division, Institute 
for Basic Standards, National Bureau of Standards, Boulder, 
wer 80302). Appl. Phys. Lett.; 029: No. 3, 216-219(1 Aug 
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A critical-current study of flexible NbsSn multifilamentary 
composite wires has been conducted at 4 K in magnetic fields to 
90 kOe (7.2 x 10* A/m) while the wire is subjected to high 
mechanical stresses. The results show that at stresses above 1—2 x 
10° Pa (strains of 0.1—0.2%) the critical current is significantly 
degraded, with the magnitude of the reduction dependent on rein- 
forcement techniques used in the wire’s construction. The effect 
increases with magnetic field and results in the introduction of sig- 
nificant resistance at current levels well below the zero-stress criti- 
cal current. Design considerations for the use of Nb;Sn wires in 
the high-stress environments of large-scale superconducting mag- 
nets are discussed. ( AIP) 


1035 Transport of hydrogen in liquid lithium. Alire, R.M. 
(Los Alamos Scientific Laboratory of the University of California, 
Los Alamos, New Mexico 87544). J. Chem. Phys.; 65: No. 3, 
1134-1137(1 Aug 1976). 

The solubilities and diffusion coefficients of H, in liquid Li 
contained in cylinders of Nb and Nb/1%Zr were determined in the 
temperature range 625—90SdegreeC and pressure range 13—1333 
Pa. Simultaneous radial and axial diffusion into a finite solid 
cylinder adequately described the transport of H, into liquid Li. 
The diffusion coefficient was expressed by D (cm?/sec) =13 +- 1 
exp(-2.5 +- 0.2 x 10*/RT). (AIP) 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 11, 161, 182, 183, 184, 214, 
265, 601, 931, 987, 1054 


1036 (CONF-76073 1—3) Self-welding evaluation of type 304 
and A286 stainless steel in the temperature range 800°-1140°F in 
flowing sodium. Chang, J.Y.; Flagella, P.N.; Schrock, S.L. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced 
Reactors Div.). 1976. Contract E(11-1)-3045. 23p. Dep. NTIS 
$3.50. 

From 9. Annual International Metallographic Society meet- 
ing: Seattle, Washington, United States of America (USA) (25 Jul 
1976). 

This paper covers two material combinations, Type 304 SS 
vs Type 304 SS and Type 304 SS vs A286, tested at temperatures 
from 800 to 1140°F for time periods up to six months in flowing 
sodium. Contact stresses ranged from 2 to 30 ksi on contact areas 
for 0.63 to 1.00 in.?. Tests were performed in either tensile or 
shear modes on the flat-on-flat samples. Surface morphologies of 
the sample before and after the test were presented. Self-welding 
of Type 304 SS was significant at temperatures above 1080°F 
while no self-welding was detected at 800°F. Sliding friction coeffi- 
cient (4%) data for a Type 304 SS couple at 800°F under compres- 
sive stresses from 2000 to 30,000 psi in sodium could be corre- 
lated quite accurately by W/o = 0.08e/sup 9u/, where W is the 
waviness height in microinches and o is the compressive stress in 
kilo-pound per square inch. One self-weld couple of Type 304 
SS/Type 304 SS exposed at 1080°F for 3 months was not separated 
but rather removed intact from the test apparatus and examined in 
cross-section. Scanning electron micrographs of the contacted area 
revealed that portions of the original interface were no longer 
discernible. (auth) 


1037 (LA—6352) Thermodynamics and transport of gaseous 
iridium oxides in multi-hundred-watt thermoelectric generators. 
Peterson, D.E. (Los Alamos Scientific Lab., N.Mex. (USA)). May 
1976. Contract W-7405-eng-36. 9p. Dep. NTIS $3.50. 

Thermodynamic properties of the iridium oxide system were 
determined by using a mass spectrometer and target collection ap- 
paratus with a gas inlet system. Iridium dioxide and trioxide were 
identified as the predominant gaseous oxides in equilibrium with 
iridium metal in an oxygen atmosphere of 10~* to 10-* atm at 
1600-1800°C. The equilibrium constants for formation of these 
gaseous ies followed the relationships log,K/sub Ir0,/ = - 
10459(+- 698)/T°K + 1.69(+- 0.35) and log,K/sub Ir0,/ = - 
1188(+-194)/T*K - 2.285(+- 0.095). The heats and entropies of 
formation of the two oxides at an average 1720°C were AH®*/sub 
Ir0,/ = 47.9 (+- 3.2) kcal/mole; AS*/sub Ir0,/ = 7.7 (+- 1.6) eu 
and AH®/sub Ir0j/ = 5.44(+- 0.89) kcal/mole; and AS°/sub Ir0,/ = - 
10.45 (+- 0.44) eu. Results were compared to previous ther- 
modynamic measurements and used to predict iridium transport 
within a Multi-Hundred-Watt heat source. The analyses indicated 
that iridium transport due to iridium oxidation by the plutonia fuel 
is negligible at the fuel operating temperature, but that the fuel ox- 
ygen can participate in iridium transport at higher temperatures 
such as occur during reentry or a launch pad fire. The effect of an 
iridium dioxide impurity layer on the iridium transport also is 
discussed. 
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1038 ag ge Zirconium metal—water ox- 
idation kinetics. II. 18 diffusion in §-Zircaloy. Perkins, 
R.A. (Oak Ridge Nati Lab., Tenn. (USA)). Jul 1976. Contract 
W-7405-eng-26. 85p. Dep. NTIS $5.00. 
The diffusion of oxygen-18.in §-Zircaloy-4 was measured 
from 900 to 1500°C and survey measurements were made for f- 
zirconium and #-Zircaloy-2. The tracer diffusivity was measured 
over the entire age range and the chemical diffusivity 
from 1100 to 15 The experiments were performed by using 
oxygen-18 as the tracer and activating it by proton bombardment. 
Complementary measurements were also made using Auger Elec- 
tron Spectroscopy. Results indicated that the tracer and chemical 
diffusivity of oxygen in B-Zircaloy-4 are statistically identical, and 
there is no oxygen concentration dependence over the oxygen con- 
centration range studied, 0.1 to 0.6 wt percent. The temperature 
dependence of the diffusivity from 1000 to 1500°C is D = 2.48 x 
10 exp (- co cm?/s. Below 1000°C, the diffusivity 
ly because a two-phase a + 8 mixture was present. 
Results for the a Zircaloy- -2 and B-zirconium indicated that the al- 
loying additions have no influence upon the oxygen diffusivity. 
Combination of three sets of boundary conditions (thin-film tracer 
diffusion, single-phase chemical diffusion couple, and phase-boun- 
dary-movement chemical diffusion couple) and two methods of ox- 
aa profiling (oxygen-18 radioactivation and Auger Electron 
pectroscopy) were used to increase the confidence in the results. 
Current results are about 50 percent lower than the previous 
results of Mallett, Albrecht, and Wilson. The diffusivity of oxygen- 
pA > — to be 6 percent greater than that for oxygen-18. 


1039 (ORNL-tr—4203(DRAFT)) Corrosion of metals in 
nitrate—nitrite melts at 500° C. Sorokin, Yu.I.; Tseitlin, K.L. 
Translated by M. Gerrard from Khim. Prom-st. (Moscow); 41: No. 
1, 64-67( 1965). 8p. Dep. NTIS $3.50. 

Recommendations based on test results of equipment opera- 
tion in nitrate-nitrite melts at 500°C are given. For work with 
nitrate-nitrite melts at 500°C equipment of chrome-molybdenum 
steel XSM is recommended, and for temperatures below 450°C, 
carbon steel type St. 3. For making equipment of simple construc- 
tion, suitable for maintenance, steel 1x18H9T and nickel can be 
used. For complex Ni or steel equipment designed for long dura- 
tion operation, industrial testing is needed. (JRD) 


1040 H and heterogeneous kinetics of the atomic 
Al/O, reaction in the 1000 to 1700°K range. Fontijn, A.; Felder, 
W.; Houghton, J.J. (AeroChem Research Labs., Inc., Princeton, 
NJ). pp 775-784 of In Fifteenth international symposium on com- 
bustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The kinetics of Al oxidation by O, has been studied in the 
AeroChem high-temperature fast-flow reactor over the tempera- 
ture range 1000-1700 K at pressures from | to 50 Torr. Measure- 
ments of relative [Al] by atomic absorption and fluorescence, as 
functions of [O,], [M], t, and T showed that for the conditions of 
this work the oxidation process is described by -d In[Al]/sub 
rel//dt = k/sub w/ + k,{O,]. over the entire pressure range the 
homogeneous gas—phase reaction Al + O, yields AIO + O (1) 
dominates; k, has been determined to be (3 +- 2) x 10-™" ml 
molecule“ sec™'. The data su a y/sub Al/ of approximately 
10-* for the zero-order (in [O,]) wall-oxidation process. Within 
the accuracy of the data no effect of temperature on k, and k/sub 
w/ is evident. 


1041 pacetigtin dt So Dest 6 20% ah ee hee 
presence of helium coolant impurities. Dixmier, J.; Leclercq, D 
Olivier, P.; Vincent, L.; Willermoz, H. (CEA Centre d’ Etudes 
Nucleaires ‘de Fontenay-aux-Roses, 92 (France)). pp 363-376 of In 
Gas-cooled reactors with emphasis on advanced sytems. Vol. I. 
Vienna; IAEA (1976). (In French) 

From Symposium on gas-cooled reactors with emphasis on 
advanced —— Juelich, F.R. Germany (13 Oct 1975). 

Alloys of the Incoloy 800 type containing 35% nickel are 
being considered for the heat exchangers of steam-cycle high-tem- 
perature reactors for electricity production. Corrosion tests at 650 
and 800°C have been carried out at atmospheric and at 
50 bar on four such alloys (commercially a and specially 

juced ones) with different titanium and aluminium contents. It 
that the of inte ular attack occu in these 
senestats oth the Guion end aluminium won tration. 
Examination with a scanning electron microscope fitted with 
analysers confirms the decisive role of these two elements which 
to be found in oxidized form at the grain boundaries 

xclusion of other components of the alloy. oy. This type of 

to a deterioration in the alloy's 

temperature. To assess the true 
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risk of in-service rupture, ine te 
vestigating corrosion under stress conditions. The The atmosphere in 
these ——— helium, of which the impurity content is 
con In particular, | a dy sage in- 
stalled at the Grenoble Nuclear Research Centre — 
modate a large number of test-pieces. These are either subj 
to a definite tensile stress or placed in a circuit through which heli- 
um is passed at high velocity. At present e oo ae boty 
conducted at 700 and 750°C on an Incoloy 8 860 alloy correspond 
= the designers’ specifications. The experiments are spall 
ric pressure and a pressure of 50 bar with the same 
ncadey varemate. 


1042 Kinetics of the reactive sputter deposition of titanium ox- 
ides. Geraghty, K.G.; Donaghey, L.F. (Univ. of California, 
ee J. Electrochem. Soc.; 123: No. 8, 1201-1207(Aug 
1976). 

The reactive sputtering of titanium was studied in an rf 
plasma containing argon and oxygen. The kinetics of the reactive 
sputtering process and the properties of deposited titanium oxide 
films were studied as a function of the oxygen partial pressure in 
the plasma, bias voltage, and rf power. Models for the transient ox- 
idation of titanium were explored in relation to oxidation 
mechanisms. Model parameters were determined from experimen- 
tal studies. The sputter etch rate of the titanium target reached a 
maximum at an oxygen mole fraction of 0.002. The sputter deposi- 
tion rate was found to decrease sharply at a critical oxygen mole 
fraction equal to 0.007, corresponding to the onset of target oxida- 
tion. The time dependence of the target oxidation process was 
found to be in qualitative agreement with a reactive sputter-oxida- 
tion model. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 632, 1007 


(BMI-NUREG— 1948) Evaluating strength and ductility 
of irradiated Zircaloy: Task 61. Quarterly progress report, Janua- 
ry—March 1976. Bauer, A.A.; Lowry, L.M.; Perrin, J.S. (Battelle 
Columbus Labs., Ohio (USA)). Mar 1976. Contract W-7405-eng- 
92. 45p. Dep. NTIS $4.00. 

Tensile and tube burst tests were conducted on irradiated 
Zircaloy cladding from H. B. Robinson Plant fuel rods. Tests were 
conducted at temperatures ranging from room temperature to 
800°F; strain rate effects were studied at 700°F. Strength proper- 
ties decreased with increase in temperature and with decrease in 
strain rate. Tensile nonuniform elongation and burst failure strain 
increased rapidly above 600°F. Ductility decreased with increase in 
strain rate. Test equipment for bend and exp drel tests 
has been modified as a consequence of preliminary test results. 
Hardness has been used to evaluate the annealing of irradiation 
damage in irradiated Zircaloy cladding. Under isothermal anneal- 
ing conditions, no effect of time on the annealing of irradiation 

is noted at temperatures in excess of . Under pure 
transient heating conditions, the maximum temperature achieved 
in the transient, rather than the rate of heating in the transient, 
had the most noticeable effect on resulting hardness. Hardness 
changes - se ied of an te gr process were observed in which hard- 
ness increased and then decreased as the maximum transient tem- 
perature increased above 900°F. 19 figures, 5 tables. 


1044 (LA-UR—76-1616) Measurements at 10.6 yum of 
damage threshold in germanium, copper, sodium chloride, and 
other optical materials at levels up to 10° W/cm’. Hayden, J.J.; 
Liberman, I. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-ENG-36. 12p. (CONF-760724—2). Dep. NTIS 
$3.50. 

From Symposium on optical materials for high power lasers; 
Boulder, Colorado, United States of America (USA) (13 Jul 
1976). 

The damage threshold levels were measured in various opti- 
cal materials useful 2s mirror surfaces and windows at 10.6 wm. 
Typical values range from 0.73 J/cm? for a micro-machined alu- 
minum mirror up to 12.6 J/cm* for a micro-machined OFHC 
copper mirror. Materials tested include: ZnSe, conventionally 
polished copper mirrors, micro-machined aluminum and copper 
mirrors, uncoated and AR coated NaCl windows, polished ger- 
manium flats and tungsten mirrors. Tests have been done in air 
and vacuum, at different angles of incidence, and at different an- 
gles with respect to the plane of polarization of the incident light. 


1045 Irradiation induced dislocation climb in Cu—Al alloys of 
different fault energies. Kosel, T.H. Berkeley, CA; Univ. of 
California (1975). 107p. University Microfilms tr No. 76- 
15,264. 

Thesis (Ph. D.). 
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Irradiation induced climb of dislocations due to preferential 
absorption of interstitials was studied by irradiating Cu-Al alloys of 
different stacking fault energies at elevated temperatures in the 
beam of the Hitachi 650 kV electron microscope. Nucleation of 
rhombus shaped perfect dislocation loops was observed, and their 
growth was studied at different temperatures and with different 
electron fluxes. The sides of the loops lay accurately on the two 
(111) planes which contain the Burger’s vector and were often 
bowed out slightly on these glide planes. Rotation of the loops on 
the glide cylinder away from the pure edge orientation was ob- 
served, as well as loss of loops by slip along the glide cylinder to 
the foil surface. These observations suggest that the jog density on 
the loop sides is low. It is shown that at a given temperature there 
exists a minimum damage rate for growth, and that this is strongly 
dependent on stacking fault energy. This is discussed in terms of a 
model in which the rate controlling process in the climb of these 
loops is assumed to be the nucleation of jogs. 


1046 Characterization of point-defect clusters by 21/2 d TEM. 
Mitchell, J.B.; Bell, W.L. (Univ. of California, Livermore). Acta 
Metall.; 24: No. 2, 147-152(Feb 1976). 

A new transmission electron microscopy (TEM) technique 
for determining the vacancy or interstitial character of point-defect 
clusters is described. The technique utilizes the differences in shifts 
of dark field images of vacancy and interstitial clusters during 
defocusing of the objective lens. This shift difference produces a 
parallax difference when two photographs taken at different focus 
settings are viewed in stereo. The parallax difference separates the 
vacancy and interstitial cluster images into different stereo depths. 
This technique can also be used together with calculations of 
elastic displacement fields to determine thc Burgers vectors of the 
clusters. A significant number of vacancy super clusters with Bur- 
gers vector multiples are formed spontaneously at displacement 
cascades in 16-MeV-proton irradiated niobium. 10 refs. 


1047 Proton-bombardment—induced blistering of vanadium. 

Hultgren, P.J.; Scott, T.E. (Ames Laboratory-ERDA, and Depart- 

ment of Materials Science and Engineering, lowa State University, 

—_ Iowa 50011). J. Appl. Phys.; 47: No. 10, 4394-4400(Oct 
). 





Samples of annealed and severely cold-rolled vanadium 
were bombarded at room temperature with 150-keV H* ions at 
fluxes from 1.2 x 10/sup 15/ to 1.2 x 10/sup 16/ H*/cm? sec to 
doses of from 3.6 x 10/sup 17/ to 3.2 x 10/sup 19/ H*/cm*. All 
samples irradiated to doses greater than 1.1 x 10/sup 19/ H*/cm? 
exhibited blistering in spite of the fact that temperatures never ex- 
ceeded the peak miscibility gap temperatures below which vanadi- 
um hydride is stable with respect to gaseous hydrogen even at low 
hydrogen partial pressures. Niobium also blistered under similar 
conditions. This unexpected observation must be reconciled by any 
acceptable theory of radiation blistering. (AIP) 


CERAMICS, CERMETS, AND REFRACTORIES 


REFER ALSO TO CITATION(S) 648, 922 


1048 (COO—2390-10) Basic research in crystalline and 
noncrystalline ceramic systems. Annual report, May 1, 1975—April 
1, 1976. (Massachusetts Inst. of Tech., Cambridge (USA)). 1976. 
Contract E(11-1)-2390. 85p. Dep. NTIS $5.00. 

Activities in research programs on ceramics are reported in 
sections on electric conductivity and dielectric properties, micros- 
tructure and properties, ion transport and diffusion, defect interac- 
= and grain boundary phenomena, and future developments. 
( ) 


1049 Special ceramics. Proceedings of the sixth symposium on 
special ceramics held at Stoke-on-Trent, England, July 9—11, 1974. 
Popper, P. (ed.). Stoke-on-Trent, Eng.; British Ceramic Research 
Association (1975). 385p. (CONF-740750—). pounds 12.00. 

From 6. symposium on special ceramics; Stoke-on-Trent, 
UK (9 Jul 1974). 

Twenty-nine papers were presented at the conference. Six 
papers were abstracted separately and are included in ERDA 
Research Abstracts. (JRD) 


1050 Thermodynamics of ionization of gaseous oxides; the 
first ionization potentials of the lanthanide metals and monoxides. 
Ackermann, R.J.; Rauh, E.G.; Thorn, R.J. (Chemistry Division, 
Argonne National Laboratory, Argonne, Illinois 60439). J. Chem. 
Phys.; 65: No. 3, 1027-1031(1 Aug 1976). 

The first ionization potentials of the gaseous lanthanide 
metals and monoxides have been determined by electron impact 
from the appearance potentials of ionization efficiency curves. A 
method of simultaneous and intercomparative measurements with 
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known standards was used and the results for the lanthanide metals 
are in excellent agreement with values obtained previously from 
spectroscopic and surface ionization studies. In the early part of 
the lanthanide sequence the ionization potentials of LnO(g) are 
less than those of Ln(g), whereas the converse is true in the latter 
part. The differences in the ionization potentials of LnO(g) and 
Ln(g) are simply related to the differences in the dissociation ener- 
gies of LnO(g) and LnO*(g). Values of Do(LnO*) are derived. 
The nature of the chemical bonding in LnO(g) and LnO*(g) is ex- 
amined for ihe lanthanide sequence by means of an electrostatic 
point-charge model. The assumption of monotonic variation of the 
interatomic distance and the electrostatic repulsion parameter and 
the nonmonotonic variation of the polarization energy derived 
from the known f-to-d electronic transitions are all mutually con- 
sistent and describe rather closely the variation in bonding in 
LnO(g); a similar scheme without the f-to-d transition energies is 
shown to describe the variation in the bonding of LnO*(g). (AIP) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 2, 718, 1042, 1079, 1123 


1051 (LBL—5175) Kinetics of formation of lead zirconate 
titanate. Chandratreya, S.S. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jun 1976. Contract W-7405-Eng-48. 
37p. Dep. NTIS $4.00. 

Thesis. 

The solid state reactions occurring in PbO—TiO,—ZrO, 
system were investigated using constant heating rate method. The 
temperature range involved was from room temperature up to 
1000°C, the range normally associated with the calcining step in 
the processing of PZT. Experimental techniques used included 
DTA, dilatometric expansion, and x-ray diffraction analysis. 
PbTiO; was found to form exothermally as an intermediate 
product between 450 and 600°C. PbZrO, formation was observed 
to be endothermic and starting at 700°C followed immediately by 
its interdiffusion with PbTiO;. Both PZ and PT formations are ac- 
companied by large volumetric changes and yield products of very 
fine particle size and high resultant reactivity. Hence the interdiffu- 
sion of PZ and PT is rapid to completely form PZT solid solution 
around 800°C. Formation of PbZrO, as an intermediate product is 
supported tv the results of DTA and dilatometric expansion stu- 
dies. Approximate estimation of the kinetic parameters from the 
DTA data using Kissinger’s method was attempted. The method 
was found to be not useful due to broad nature of the DTA peaks. 
Samples were observed to shrink rapidly after the expansions as- 
sociated with the intermediate reactions. A model has been 
proposed to account for such behavior which also explains the 
high reactivity exhibited by the intermediate phases. Based on this 
analysis it should be possible to optimize the calcination process to 
obtain highly reactive fine sized powders in the PZT system. The 
method could be extended to other systems involving large volu- 
metric changes in the course of solid state reactions. 


1052 (ORNL/TM—5510) Thermodynamics of the conversion 
of plutonium dioxide to plutonium monocarbide. Besmann, T.M.; 
Lindemer, T.B. (Oak Ridge National Lab., Tenn. (USA)). Jul 
1976. Contract W-7405-eng-26. 31p. Dep. NTIS $4.00. 

The present study contains an equilibrium thermodynamic 
analysis of the Pu—C—O system and a discussion from an 
equilibrium thermodynamic point of view of the direct carbother- 
mic reduction and two-step carbothermic-hydrogen reduction of 
PuO, to PuC/sub 1-x/. Included are considerations of the partial 
pressures of the various species in the Pu—C—O and Pu—C—H 
systems, the process parameters required for conversion of the 
oxide to the carbide, and the loss of plutonium due to vapor spe- 
cies. 


1053 (Y—1448) Fabrication of silicon nit.tde shapes. 
Hendricks, R. Jr. (Oak Ridge Y-12 Plant, Tenn. (USA)). 25 Nov 
1963. Contract W-7405-eng-26. 35p. Dep. NTIS $4.00. 

Declassified 16 Mar 1973. 

An investigation was made of the fabrication of large-diame- 
ter silicon nitride shapes by the direct conversion of elemental sil- 
icon metal powder. Results were obtained of numerous isostatic 
pressing, prebonding, machining, and nitrification experiments. 18 
figures, 4 tables. 


1054 (ANL-Trans— 1061) Sodium-resistant solders for metal- 
ceramic joints. Reetz, T. Translated from Schweisstechnik (Berlin); 
24: No. 2, 74-77(1974). 20p. Dep. NTIS $3.50. 

Selection of sodium-resistant solder alloys for a joint 
between ThO,—20 mole percent Y,O, and Dilasil (51 Fe, 48 Ni, 1 
Cr) is described. The solder material selected was Ni—Ga, and sol- 
dering at 1250°C produced joints which remained vacuum-tight 
even after several thermal cycles to 450°C. (DLC) 
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1055 Plasma heating of refractory melts. Howie, F.H.; Sayce, 
LG. pp 9-11 of In Special ceramics. Popper, P. (ed.). Stoke-on- 
Trent, Eng.; British Ceramic Research Association (1975). 

From 6. symposium on special ceramics; Stoke-on-Trent, 
UK (9 Jul 1974). 

See CONF-740750—. 

Following the rotary furnace heated by a central beam of 
plasma and described during the Sth Special Ceramics Symposium 
(July 1970) a second unit more adapted to further development 
has been installed at Saclay. Although this furnace is designed for 
open and controlled atmosphere practice, it is used in a first 
period of experiments for fusing or vaporizing metal refractory sin- 
gle oxides, such as ZrO,, MgO, Al,O;, SiO, and some binary ones 
like spinels. The installation is described from the furnace itself to 
the additional components for controlling the atmosphere. Results 
of work done on refractory oxides are also given and major trends 
are discussed. 


1056 Refractory oxides fused or vaporized in a plasma fur- 
nace. II. Yerouchalmi, D.; Dallaire, S. pp 1-8 of In Special ceram- 
ics. Popper, P. (ed.). Stoke-on-Trent, Eng.; British Ceramic 
Research Association (1975). 

From 6. symposium on special ceramics; Stoke-on-Trent, 
UK (9 Jul 1974). 

See CONF-740750—. 

Following the rotary furnace heated by a central beam of 
plasma and described during the Sth Special Ceramics Symposium 
(July 1970) a second unit more adapted to further development 
has been installed at Saclay. Although this furnace is designed for 
open and controlled atmosphere practice, it is used in a first 
period of experiments for fusing or vaporizing metal refractory sin- 
gle oxides, such as ZrO,, MgO, Al,O3, SiO,, and some binary ones 
like spinels. The installation is described from the furnace itself to 
the additional components for controlling the atmosphere. Results 
of work done on some refractory oxides are also given and major 
trends are discussed. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 11 


1057 (LBL—4961) Stacking sequence periodicites in silicon 
carbide. Clarke, D.R.; Thomas, G. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Mar 1976. Contract W-7405- 
ENG-48. Sp. (CONF-760928—1). Dep. NTIS $3.50. 

From 6. European Congress on electron microscopy; 
Jerusalem, Israel (14 Sep 1976). 

Direct lattice imaging by transmission electron microscopy 
and optical diffraction were combined to study the stacking 
sequences in fine-grained (<1 ym), hot-pressed SiC. Stacking 
periodicities of 5, 6, 7, 8, 24, 36, and 48 composite Si-C layers 
were recognized. (DLC) 


1058 (UCRL— 13673) Investigation of the parameters in- 
fluencing the microstructure of hot. boron carbide. Munir, 
Z.A.; Veerkamp, G.R. (California Univ., Davis (USA). Dept. of 
Engineering). Nov 1975. 5749925. 95p. Dep. NTIS $5.00. 

An investigation was conducted to determine the influence 
of various parameters on the microstructure of hot-pressed boron 
carbide compacts. It was determined that a critical temperature 
(approximately 2200°C) was necessary to suppress exaggerated 
grain growth, and that exaggerated growth was also enhanced at 
higher pressures within the pressure range investigated. Microhard- 
ness examinations and twin density analyses were also performed, 
both of which demonstrated a primary dependence on grain size, 
with a secondary dependence occurring between microhardness 
and pressure and twin density and temperature. Fracture analysis 
indicated a mixed intergranular-transgranular fracture mode, with 
transgranular fracture predominating at smaller grain sizes. Also, 
observed bend strengths of fracture specimens are in 
agreement with reported values. Electron microprobe scanning was 
performed on B,C, B,C + AIF;, and B,C + MgF;. The results in- 
dicated a solubility of Al and Mg in the lattice. X-ray analysis was 
also conducted on B,C + 10 percent AIF, specimens, and tended 
to confirm the formation of a B,,C,Al compound, which ap- 
parently assumes an expanded B,C unit cell configuration. 


1059 Effect of the C B transition on the cracking of sin- 
tered europium oxide Ainscough, J.B.; Moore, D.A.; 
Osborn, S.C. pp 13-22 of In Special ceramics. Popper, P. (ed.). 
— Eng.; British Ceramic Research Association 
(1975). 

From 6. symposium on special ceramics; Stoke-on-Trent, 
UK (9 Jul 1974). 

See CONF-740750—. 
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Attempts to fabricate dense plates by cold-sintering fol- 
lowed by sintering in CO, always led to cracking even though the 
same fabrication route had been operated successfully for 7-mm 
dia pellets. Experiments showed that cracking did not occur if the 
plates were pressed from the monoclinic (B) instead of the usual 
C-form of Eu,O;. This suggested that the C yields B transforma- 
tion, which cccurs around 1075°C in Eu,O;, was taking place at 
different temperatures in different parts of the near-isothermal 
plates and therfore the effect of atmosphere on the transformation 
temperature was investigated. The transformation temperature was 
about 75°C higher in hydrogen than in air. Analysis of the gases 
evolved from heated Eu,O, powders gave results which 

that the atmosphere in the interior of a plate is likely to be more 
reducing than at the surface and that, in consequence, tensile 
stresses will be set up at the surface of the plate. In practice it 
should be possible to eliminate cracking not only by starting with 
monoclinic Eu,O; but also by sintering in reducing atm res 
and by heating rapidly to the sintering temperature. These alterna- 
tives are disc 5 


1060 NMR study of the plutonium hydride system. Cinader, 
G.; Zamir, D.; Hadari, Z. (Argonne National Laboratory, Argonne, 
Lilinois 60439). Phys. Rev., B; 14: No. 3, 912-920(1 Aug 1976). 

An NMR study was conducted on protons in the non- 
stoichiometric plutonium hydride system. PuH/subx/. The following 
compositions were studied: x = 1.78, 2.35, 2.65, and 2.78. The line 
shapes, Knight shifts (K), spin-spin relaxation times (T,), and spin- 
lattice relaxation times (T,) were measured in the temperature 
range of 77—300 K. The results indicate the existence of paramag- 
netic phases at high temperatures. The predicted transition tem- 
peratures and type of magnetic order were found to depend 
strongly on the hydrogen concentration. Different line shapes and 
shifts are found for the tetrahedral and octahedral protons, which 
indicate a different bound state for the hydrogen ions. The 
hydrogen self-diffusion constants were derived from T, measure- 
ments in the motionally regime, and were found to be quite similar 
to those found in the LaH/subx/ system. T,T as well as (K-K,)~' 
were found to be linear with temperature. The proportionality con- 
stants were found to be composition independent. The possible 
magnetic couplings between the protons and the paramagnetic mo- 
ments are discussed. (AIP) 


1061 Neutren diffraction study of UO,: Antiferromagnetic 
state. Faber, J. Jr.; Lander, G.H. (Materials Science Division, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Phys. Rev., 
B; 14: No. 3, 1151-1164(1 Aug 1976). 

The elastic neutron magnetic scattering cross section from 
the U** ions in antiferromagnetic UO, has been measured at 4.2 K. 
The measurements included all reciprocal-lattice points for which 
(sin®@)/A = «/4a < or = 0.83 A. The values of uf (kappa-arrow- 
right), obtained from the measurements, fall on a smooth curve at 
small x, but show considerable anisotropy for (sin@)/A > 0.5 A-'. 
The ordered magnetic moment is (1.74 +- 0.02) y/subB/ per 
uranium atom at 4.2 K. Theoretical calculations of the magnetic 
cross section from a number of possible states (including the ef- 
fects of intermediate coupling and J mixing) are unable to 
reproduce the experimental data at large «x. Subtracting the calcu- 
lated magnetic cross section from the observed scattering cross 
section, we have determined that additional scattering is present 
only for reflections with h, k even and | odd. The additional inten- 
sity is a result of a small (0.014 A) shift of the oxygen atoms from 
their equilibrium position. These shifts are examined within the 
framework of Allen’s microscopic theory for UO,. An analysis in 
terms of the homogeneous deformations proposed by Allen cannot 
explain the neutron results. However, when Allen’s concepts are 
extended to include inhomogeneous deformations, corresponding 
to a zone-boundary q = (2m/a) (1,0,0) phonon, excellent agree- 
ment is obtained between theory and experiment. The oxygen dis- 
placement is 0.014 A from the fluorite lattice positions and, in ad- 
dition, the inhomogeneous deformation T,/subg/ - T,/subg/ does 
not require a corresponding change in the unit-cell dimensions. 
The dominance of this deformation mode in the spin-lattice in- 
teractions suggests the presence of a noncollinear magnetic struc- 
ture in UO,. (AIP) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 1089 


1062 (UCID—17202) Effectiveness of alumina armor plate 
against velocity projectiles. Hord, B.L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 22 Jun 1976. Con- 
tract W-7405-Eng-48. 12p. Dep. NTIS $3.50. 

The thickness of alumina armor plate is determined which 
will stop a 10-g steel projectile traveling at 2.1 and 3.0 mm/s. 
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1063 (UCRL—50349(Rev.1)) Second progress report of light 
armor program. Wilkins, M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Nov 1967. Contract W-7405-Eng-48. 
16p. Dep. NTIS $3.50. 

The mechanics of penetration and the role of the material 
physical parameters are now fairly well understood. The 7 
strength of a material is revealed by the Hugoniot elastic limit. 
comparatively low velocity at which the blunt projectile defeats the 
VASCOMAX-350 target is probably due to a low dynamic ductili- 
ty characteristic of the material. This property was not known in 
advance. The ballistic tests themselves offer a simple and effective 
way to evaluate dynamic properties of materials once the overall 
mechanism of the impact phenomena has been understood. In re- 

to ceramic armor, the high Hugonoit elastic limit, the high 
sound speed, and the low density of boron carbide make it a dif- 
ficult light armor material to surpass. It can be expected that only 
a modest improvement is possible with a new ceramic. Among the 
possibilities is the development of a ceramic with better tensile 
properties at the surface in contact with the backup plate, or a 
ceramic of lower density-elemental boron, for example. Fiber glass 
is a very effective material for a backup plate on a weight basis. 
There is some chance that the physical properties of these materi- 
als can be improved for the light armor application. 


1064 Thermal cycling behaviour of ly stabilized zir- 
conia ceramics. Cooke, R.G.; Popper, P. pp 135-145 of In Special 
ceramics. Popper, P. (ed.). Stoke-on-Trent, Eng.; British Ceramic 
Research Association (1975). 

From 6. symposium on special ceramics; Stoke-on-Trent, 
UK (9 Jul 1974). 

See CONF-740750—. 

Results are presented for the performance of partially stabil- 
ized zirconia (PSZ) of approximately 65 percent monoclinic con- 
tent and approximately 75 percent theoretical density under cyclic 
temperature variations, and a mechanism for the behavior of the 
material has been suggested. It is considered that the phase trans- 
formation of the monoclinic phase results in the formation of small 
cracks between grains which may subsequently heal if the tempera- 
ture is raised above the range in which the inversion occurs. The 
relative amounts of the damage and healing determine the final 
state and the form of damage which confers high thermal shock re- 
sistance on the material. Comparison with suggestions from other 
workers indicates that the proposed mechanism is likely to operate 
for low-density PSZ but that other effects are important in high- 
density zirconias. 


1065 Elastic properties of UO, at high . Fritz, LJ. 
(Sandia Laboratories, Albuquerque, New Mexico 87115). J. Appl. 
Phys.; 47: No. 10, 4353-4358(Oct 1976). 

The elastic constants of UO, have been measured as a func- 
tion of pressure up to 20 kbar (2.0 GPa) at 23 degreeC. To within 
experimental uncertainty, the constants are linear functions of 
pressure, and no pressure-induced phase transitions occur in this 
20-kbar pressure range. The elastic constant data are used to esti- 
mate the various polycrystalline elastic moduli and their pressure 
dependences, and the zero-pressure moduli are compared with 
data from polycrystalline material. Isothermal moduli are calcu- 
lated from the adiabatic values. The elastic-constant data are also 
used to discuss the separation of the '’pure’’ volume and tempera- 
ture contributions to the (isobaric) temperature dependences of 
the elastic constants as well as to estimate the Gruneisen constant, 
Debye temperature, and equation of state of this material. (AIP) 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 747, 789, 920, 1060 


1066 (CONF-760464—5) Direct correlation of observed 
phonon anomalies and maxima in the generalized susceptibilities of 
transition metal carbides. Gupta, M.; Freeman, A.J. (Argonne Na- 
tional Lab., Ill. (USA)). 1976. Contract W-31-109-Eng-38. 40p. 
Dep. NTIS $4.00. 

From 2. Conference on superconductivity in d- and f- 
bands; Rochester, New York, United States of America (USA) (30 
Apr 1976). 

The generalized susceptibility, chi(q vector), of both NbC 
and TaC determined from APW energy band calculations show 
large maxima to occur at precisely those q vector/sub max/ values 
at which soft phonon modes were observed by Smith. Maxima in 
chi (q vector) are predicted for other directions. The locus of 
these q vector/sub max/ values can be represented by a warped 
cube of dimension approximately 1.2 (2a/a) in momentum space, 
in striking agreement with the soft mode surface proposed 
phenomenologically by Weber. In sharp contrast, the chi(q vector) 
calculated for both ZrC and HfC (for which no phonon anomalies 
have been observed) fall off in all symmetry directions away from 
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the zone center. The phonon anomalies i in the transition metal car- 
bides are interpreted as due to an "‘overscreening”’ effect resulting 
from an anomalous increase of the response function of the con- 
duction electrons. 8 figures, 41 references. (auth) 


1067 (CONF-760831—2) Practical reasons for investigating 
ion transport in high temperature insulating materials. Sonder, E. 
(Oak Ridge National Lab., Tenn. er. Jul 1976. Contract W- 
7405-ENG-26. 24p. Dep. NTIS $3.5 

From 2. Europhysics sees conference; Berlin, German, 
Federal Republic of (F.R. Germany) (30 Aug 1976). 

Practical problems encountered in a number of advanced 
technology applications, particularly those related to energy con- 
version, are discussed. Refractory ionic compounds which are 
abundant and of high melting point are listed, and technological 
problems are discussed in terms of specific materials problems. 
The argument is made that basic information concerning transport 
properties in refractory compounds is lacking to such an extent 
that it is difficult to design and assess advanced energy generation 
systems. Technology applications include (a) ceramic nuclear fuels 
for high temperature fission reactors, (b) high temperature gas tur- 
bine blades, (c) insulators in controlled thermonuclear reactors, 
and (d) magnetohydrodynamic generators. Some of the difficulties 
inherent in pe oon, ee — property measurements at high tem- 
peratures are also listed 


1068 (COO—3551-27) Electronic and transport properties of 
palladium hydride and deuteride. Topical report, April 1, 
1975—March 31, 1976. Brown, J.S. (Vermont Univ., Burlington 
(USA)). 1976. Contract E(11-1)-3551. 6p. Dep. NTIS $3.50. 

Recent developments in the theory of superconductivity in 
PdH and PdD are discussed and methods proposed for improving 
existing calculations of T/sub c/ for these materials. 


1069 (LA-UR—76-1548) Theory of the Mott insulators NiO 
and CoO. Brandow, B.H. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-Eng-36. 5p. (CONF-760663—1). 
Dep. NTIS $3.50. 

From International colloquium on metal-nonmetal transi- 
tions; Autrans, France (28 Jun 1976). 

Mott insulators are identified with ordinary magnetic insula- 
tors in which local moments and an insulating gap persist above 
T/sub N/ or T/sub c/. The main features of Mott insulators can be 
understood within the framework of the Hartree—Fock approxi- 
mation. NiO and CoO are considered as examples. (DLC) 


1070 Electrophoretically deposited boron nitride as insulation 
in electric heaters. Bloor, I.K.; Popper, P. pp 51-66 of In Special 
ceramics. Popper, P. (ed.). Stoke-on-Trent, Eng.; British Ceramic 
Research Association (1975). 

From 6. symposium on special ceramics; Stoke-on-Trent, 
UK (9 Jul 1974). 

See CONF-740750—. 

Boron nitride layers for electrical insulation in highly-rated 
heaters may be produced by electrophoretic depesition followed 
by isostatic compaction. The electrophoretically deposited layer 
may be processed to give either a dense, adherent coating or a 
thin-walled, free-standing tube. The electrical and thermal proper- 
ties of boron nitride layers in a coaxial cylindrical heater were 
determined in the region of the proposed operating temperature. 
The results obtained agree with data obtained by other workers on 
thicker — Mors use of the thin insulating layers which can be 
produced b a deposition could allow the production 
of more e lone high-rated heaters. 


Determination of the thermophysical properties 
conium carbide at high temperatures. Kolesnichenko, 
v, A.V. (Moscow Wood-Technology Institute). High 
Temp. (USSR) (Engl. Transl.); 13: No. 6, 1108-1112(Nov 1975). 
The results of a determination of the monochromatic and 
integrated emissivities, electrical resistance, and specific heat of 
zirconium carbide are presented. A fast-acting photoelectric meter 
— for determining monochromatic emssivities is described. 
(AIP) 


1072 Tracer concentration gradients for diffusion coefficients 
exponentially dependent on concentration. Wei, G.C.T.; Wuensch, 
B.J. (Massachusetts Inst. of Tech., Cambridge). J. Am. Ceram. 
Soc.; 59: No. 7/8, 295-299( 1976). 

From 77. annual meeting of the American Ceramic Society; 
Washington, DC, USA (7 May 1975). 

A diffusion equation having a tracer diffusion coefficient ex- 
ponentially dependent on solute concentration, D* = D,* exp 
(BC), was solved numerically for chin-film and thick-film boundary 
conditions and varying values of annealing time, film thickness, 
and £. For values of 8 in the range 3 to 10 mol fraction“, the cal- 
culated distribution of solute remained remarkably Gaussian. The 
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apparent diffusion coefficient evaluated from such solute ients 
was greater than the true tracer diffusion coefficient D,* by less 
than or equal to 20 percent for large 8 and shallow tracer penetra- 
tion. The results were used to estimate ible errors in data 
which have been reported for several oxide systems, and may be 
used as a guide for the selection of experimental parameters so 
that corrections will not be necessary. 


1073 Features of the optical properties of vanadium dioxide 
films near the semiconductor—metal transition. Gerbshtein, 
Y.M.; Smirnova, T.V.; Terukov, E.I.; Chudnovskii, F.A. (A. F. 
loffe Physicotechnical Institute, Academy of Sciences of the USSR, 
Leningrad). Sov. Phys. - Solid State (Engl. Transl.); 18: No. 2, 290- 
291(Feb 1976). 

The temperature dependences of the optical properties of 
VO, films were investigated in the neighborhood of the phase 
transition. The observed '’smearing’’ of the phase transition is ex- 
plained by the coexistence of the semiconducting and metallic 
phases. The optical properties of the films are described by an ef- 
fective permittivity, and this model explains both the smooth 
change in color of the films at the transition and the 
decrease in infrared reflectivity before the phase transition (a 
characteristic plasma minimum). (AIP) 


1074 Ai energy of Cs and K on refractory carbides. 
Samsonov, G.V.; Siman, N.1.; Podchernyaeva, I.A.; Fomenko, V.S. 
(Institute of Problems of Materials Science, Academy of Sciences 
of the Ukrainian SSR, Kiev). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 21: No. 2, 223-226(Feb 1976). 

The emission-adsorption characteristics of TiC, ZrC, HfC, 
NbC, and TaC in cesium and potassium vapor are studied by ther- 
mionic emission, contact potential difference, and surface ioniza- 
tion. The adsorption energy of alkali metals on metal-like refracto- 
ry carbides is governed by both the work function of the adsorbent 
and the main quantum number of the valence electrons of the 
adatom. The results are discussed on the basis of a model of con- 
figurational interactions, with intraaiomic correlations at the 
adatom taken into account. (AIP) 


1075 Properties of the graphites used as heaters in the manu- 
facture of fused silica refractories. Borisov, B.A.; Ivanova, E.L; 
Mel’nikova, I.G. Sov. J. Opt. Technol. (Engl. Transl.); 43: No. 3, 
184-186(Mar 1976). 

This paper discusses the properties of the brands of graphite 
commercially produced for which the dimensions of the ingots are 
sufficient to permit the fabrication of heaters with the required 
shape. The porosity, ash content and electrical resistivity have 
been determined for three brands of graphite. The electrophysical 
characteristics of the ZOPG brand of graphite exhibit the 
minimum variance. The test results are presented. (AIP) 


1076 Electrooptic properties of a ferroelectric (Pb, La)(Zr, 
TiO, with a broad transition. Vasilevskaya, A.S.; Grodnen- 
skii, I.M.; Sonin, A.S. Sov. Phys. - Solid State (Engl. Transl.); 18: 
No. 4, 687-688(Apr 1976). 

The perovskite solution (Pb,La)(Zr,Ti)O, was investigated 
in the range 20-154°C. The temperature dependences of the 
birefringence, electrooptic, and dielectric properties were deter- 
mined. (AIP) 


1077 Oxygen transport in polycrystals and single crystals of 
Pr,O/sub 12+-5/. Lau, K.H.; Fox, D.L.; Lin, S.H.; Eyring, L. 
(Arizona State Univ., Tempe). High Temp. Sci.; 8: No. 2, 129- 
139(Jun 1976). 

Anion-deficient fluorite-related oxides exhibit relatively high 
oxygen mobility. Isomorphs of the iota rare earth oxide phase 
(R,O,,) which belong to this of oxides occur in many 
systems, ternary as well as binary. In addition it is the structural 
prototype of the homologous series of fluorite-related phases in the 
rare earth oxide systems. The oxygen transport properties of 
Pr,O/sub 12+-sigma/ were studied in powdered- and single-crystal 
specimens using an isotope exchange technique. The temperature 
dependence of the self-diffusion coefficient at 106.19 torr of ox- 
ygen may be expressed as D = 6.275 x 10-7 exp (-14.974 kcal/RT) 
cm?*/s at 740 to <900°C. The pressure is seen to show 
a distinct transition in the region studied. These and other results 
are discussed. 5 fig, 3 tables. (auth) 


1078 et cate ee Sp eS ee 
*“PuO, from 4 to 25degreeK. Entropy, enthalpy, and energy 
of formation of PuO, at 298.15degreeK. Flotow, H.E.; Osborne, 
D.W.,; Fried, S.M.; Malm, J.G. (Chemistry Division, Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). J. Chem. Phys.; 65: 
No. 3, 1124-1129(1 Aug 1976). 

Heat capacity measurements have been made on a 22.5 g 
sample of **PuO, from 12 to 350degreeK and on a 3.6 g sample 
of *PuO, from 4 to 25degreeK. The heat capacity curve has the 
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normal sigmoid shape. At 298.1SdegreeK the heat capacit 

Cdegree/subp/, entropy Sdegree, enthalpy H -Hdegrees, on 
tem Gibbs energy (Gdegree-Hdegree, are, respectively, 
(66.25 +- 0.26) J K~'xmole™, (66.13 +- 0.26)J 
pp a ne (10 784 +- 43) J mole, and -(29.96 +- 0.12) 
J K~'xmole™'. This value of the entropy is significantly lower 
than the one previously derived from heat capacity measurements 
on *PuO,. At 298.15degreeK the standard entropy of formation 


and the standard Gibbs energy of formation are -(195.2 +- 0.4) J 
—_—e and -(998.0 +- 0.7) kJ mole™', respectively. 
(AIP) 


CORROSION AND EROSION 


1079 Hot and hot-corrosion of MoSi,. Schlichting, J. 
pp 161-170 of In Special ceramics. Popper, P. (ed.). Stoke-on- 
Trent, Eng.; British Ceramic Research Association (1975). 

From 6. symposium on special ceramics; Stoke-on-Trent, 
UK (9 Jul 1974). 

See CONF-740750—. 

The hot-pressing technique for MoSi,-powder with different 
particle size distribution is described. For special purposes, such as 
the formation of sintered surface layers on refractory metals as ox- 
idation-resistant coatings, a modified technique with quasi-isostatic 
ee gee transmission can be used. Studies on the hot-corrosion of 

oSi, at 1000 to 1200°C have shown an excellent stability to acid 
chemicals (NaCl, NaF, V,O,) from the burner gas, while alkali 
melts (Na,SO,, Na,;CO;) corrode the silicide. It can be shown that 
the lifetime of sintered MoSi, coatings on refractory metal is more 
than 10 times longer than NiAl-coated superalloys in a hot-corro- 
sion test. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 266, 584, 591, 656, 712 


1080 (LA-UR—76-1593) Role of electric field strength in 
laser damage of dielectric multilayers. Apfel, J.H.; Matteucci, J.S.; 
Newnam, B.E.; Gill, D.H. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-26. 20p. (CONF- 
760724—1). Dep. NTIS $3.50. 

From Symposium on optical materials for high power lasers; 
Boulder, Colorado, United States of America (USA) (13 Jul 
1976). 

The intensity of the local electric field within a multilayer il- 
luminated by a laser beam is determined by the vector addition of 
forward and reverse flowing waves as a result of interference. The 
profile of the electric field intensity will therefore depend upon the 
multilayer design and can have a peak value which is more or less 
than the peak field of the incident beam. Four multilayer designs 
were examined, each composed of approximately equal numbers of 
high and low index films arranged so that the electric field profiles 
are significantly different. Laser damage thresholds for these 
coatings were compared with calculated electric field strength 
profiles. For electron-gun evaporated titania/silica coatings 
damaged by 30 picosecond pulses of 1.064 mum radiation the 
damage threshold is dictated by electric field intensity in the 
titania layers. 


1081 (LA-UR—76-1646) Spectral dependence of damage re- 
sistance of refractory oxide optical Newnam, B.E.; Gill, 
D.H. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract 
W-7405-ENG-36. 15p. (CONF-760724—3). Dep. NTIS $3.50. 

From Symposium on optical materials for high power lasers; 
Boulder, Colorado, United States of America (USA) (13 Jul 
1976). 

The laser damage thresholds of three refractory oxide 
material coatings (TiO,, ZrO, and HfO,) and SiO, were measured 
at three wavelengths (355, 532, and 1064 nm). For each 
wavelength, quarter-wave thick films were deposited on fused silica 
substrates by three manufacturers using electron-gun evaporation. 
Samples were irradiated with the | ane doubled and tripled 
frequency of a mode-locked Nd:YAG laser with pulse duration 20 
to 40 ps. An increase of the threshold electric field from 1064 to 
532 nm was measured, which was consistent with that predicted 
for electron-avalanche breakdown. Reduced thresholds at 355 nm 
indicated dominance of two-photon absorption. 


1082 (UCID— 17161) LPTR irradiation of LLL metglas sam- 

MacLean, S.C.; Rowe, C.L. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 2 Jun 1976. Contract W-7405- 
Eng-48. 8p. Dep. NTIS $3.50. 

Irradiation of MetGlas samples in position E-1 of the reac- 
tor core is described. Data are tabulated on neutron energy and 
flux, and irradiation time. Data are also included on a specimen of 
304 stainless steel cut from the irradiation assembly liner to be 
used for dosimetry. (JRD) 
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1083 Some observations on the microstructure of mixed car- 
bide fuel irradiated up to 10% burn-up of heavy atoms. Paris, R. 
Microstruct. Sci.; 3B: B35. 859( 1975). 

Mixed uranium-plutonium carbide fuel has been examined 
by optical metallography after reactor irradiation from | to 10 per- 
cent burnup. Second-phase depletion, fission gas bubble formation, 
and solid Resien product precipitation are described. Dicarbide 
completely disappeared during irradiation while sesquicarbide dis- 
appeared from hot regions only. The onset of optically visible fis- 
= e bubbles was temperature and burnup dependent. Below 

peak center temperature grain boundary gas bubble link- 
a is believed to have occurred above approximately 9 percent 
burnup. All grains in low-temperature fuel were fissured at 10 per- 
cent burnup; the stresses associated with an asymmetrical tempera- 
ture distribution are believed to have been responsible. Precipitates 
rich in intermetallic fission products were present in the hot re- 
gions of fuel greater than 4.6 percent burnup but in no cases were 
they observed in specimens irradiated less than or equal to 900°C. 
Microprobe analysis of large inclusions revealed the presence of 
Pu, U, La, Ce, Nd, Pr, Ru, Rh, and Pd. 


COMPOSITE MATERIALS 
REFER ALSO TO CITATION(S) 803, 804, 805, 806, 809 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 807 


1084 (BNL—21340) Use of concrete polymer materials for 
bridge deck applications. Kukacka, L.E. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Apr 1976. Contract E(30-1)-16. 21p. 
(CONF-760658—1). Dep. NTIS $3.50. 

From Symposium on evaluating and controlling the corro- 
sive effects of chlorides on reinforced steel in concrete; Chicago, 
Illinois, United States of America (USA) (30 Jun 1976). 

The rapid deterioration of concrete bridge decks as a result 
of the increased use of deicing salts is one of the most severe 
problems facing the highway industry today. One possible solution 
to the problem is the use of concrete polymer materials. The 
materials of prime interest are polymer-impregnated concrete 
(PIC) and polymer concrete (PC), both of which have excellent 
durability and strength properties. Three potential applications: 
repair of deteriorated bridge decks, polymer impregnation of new 
bridge deck surfaces, and full impregnation of precast deck panels 
have been studied in laboratory and field tests and the results have 
been encouraging. These results and economic considerations are 
described in the paper. The work in each of the areas is currently 
being implemented by the Federal Highway Administration. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 492 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 807, 1063, 1099 


1085 (ERDA—76-85, pp 151-152) Fiber evaluation for 
flywheel applications. Penn, L.; Chiao, T.T. (Univ. of California, 
Livermore). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

Initial results of tensile tests of two kinds of epoxy-coated 
glass fibers and an epoxy-coated Kevler 29 aromatic polyamide 
fiber are reported. Data show that fiber strengths depend directly 
on resin content. 


1086 (ERDA—76-85, pp 160-163) Long-term performance 
= ~/ composites. Chiao, C.C. (Univ. of California, Livermore). 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

Lawrence Livermore Laboratory has been evaluating the 
long-term performance of fiber composites for over 6 years. 
Several years of stress-rupture data for S-glass/epoxy and 
Kevlar/epoxy composites have been obtained. Other composites 
are now being studied for the flywheel program. An accelerated 
test to predict life of composites is also being developed. 


1087 (ERDA—76-85, pp 164-184) Potential merits of ther- 
moplastic composite materials for modular rim flywheels. Laakso, 
J.H. (Boeing Aerospace Co., Seattle). 1975. 
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From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

The unique properties of certain thermoplastic composite 
materials and their application to the fabrication of low-cost 
flywheels are discussed. Experience in laboratory filament winding 
of thermoplastic vessels is described. Cost related aspects in mak- 
ing large thermoplastic flywheels are discussed. 


1088 _ (ERDA—76-85, pp 185-193) Engineering properties of 
composite laminar structures. Lewis, A.F.; 
ee (Lord Corv., Erie, PA). 1975. 

From Proceeding of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

Results of studies of the adhesive joint strengths and the 
vibration damping properties of elastomer/composite laminates are 
reported. The studies were made to develop data related to Post's 
design for a concentric composite ring/elastomer flywheel. Test 
specimens were made from carbon fiber/polysulfone and phenolic 
composites laminated to sulfur-cured natural rubber, SBR or nitrile 
rubber compounded in carbon black filled recipes. Conclusions 
were that elastomer/composite adhesive joint strengths and the 
vibration damping properties of composites depend on the orienta- 
tion of the composite surface ply, but that the damping behavior of 
composite constrained layer laminates are independent of ply 
orientation. 


1089 (ERDA—76-85, pp 198-202) Fiber glass for composite 
flywheels. Loud, S.N. (Owens—Corning Fiberglas Corp., Toledo). 
1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

The potential performance of fiber glass reinforced plastics 
in flywheels is discussed in terms of (1) fiber glass characteristics 
and availability, (2) fiber glass economics and (3) the problem of 
projecting fiber glass properties to the performance of reinforced 
composites. Fiber glass properties emphasized are high tensile 
strength, especially under cryogenic conditions, and good fiber 
processing during composite fabrication. Problem properties for 
composites are fatigue resistance and the presence of moisture that 
may weaken the composite. For design calculations the strength of 
the composite, suitably derated for working stress and safety fac- 
tors, appears to be a more reliable guide than virgin fiber 
strengths. Included are some thoughts about what information is 
needed in the industry to define a more suitable fiber composite 
for a flywheel. 


1090 (ERDA—76-85, pp 203-209) ‘’Scotchply’’ prepregs for 
flywheel applications. Snell, J.B.; Schurb, J.N. (3M Co., St. Paul). 
1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

"'Scotchply’’ prepreg is a ready-to-mold combination of 
epoxy resin, latent curing agent, and continuous reinforcing fibers 
in a convenient roll form. It is available with glass, graphite, boron 
or Kevlar reinforcement and can be purchased in unidirectional, 
cross ply or isotropic (0°, +- 60°) orientations. It has particular ad- 
vantages in large volume applications where fabrication speed and 
controlled quality is of importance. Accompanying tables show the 
properties of three glass-reinforced prepregs and the mechanical 
properties of cured laminates molded from these prepregs. Tensile 
properties of the resin matrix materials are also shown. Some ad- 
vanced composite prepregs are described. Transverse tensile pro- 
perties of experimental glass-reinforced laminates were correlated 
with resin matrix properties, in regard to potential flywheel appli- 
cations. Transverse modulus of the laminates was much more de- 
pendent on fiber volume than on modulus of the resin matrix. 


1091 (ERDA—76-85, pp 229-233) Engineering design data 
for composite Clements, L.L. (Univ. of California, Liver- 
more). 1975. y 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

LLL has been studying some basic mechanical properties of 
filament-wound composites. These include elastic and ultimate 
properties in tension and compression for both longitudinal and 
transverse modes as well as +-45°-tensile shear properties. Mea- 
surements of the properties of composites of Kevlar 49 in an epoxy 
matrix are complete and are reported here, along with limited 
comparative data from Kevlar 49 in a second epoxy matrix. Some 
preliminary data from measurements of E-glass/epoxy specimens 
are also included. 
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1092 (ERDA—76-85, pp 234-242) Fracture mechanics 
aspects of filamentary composite flywheels. Vroman, G.A. 
(Rockwell International, Canoga Park, CA). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
a USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

Application of the knowledge of fracture mechanics to the 
design of composite flywheels can improve their performance and 
safety. Fracture toughness, for example, is an indicator of com- 
posite material tolerance of its inherent defects, such as broken 
fibers, inhomogeneity, voids in the matrix material or lack of fila- 
ment to matrix bonding. Toughness data can be used to select ap- 
propriate materials of construction. Crack growth rates are also 
important, since they may indicate voids or poor filament to matrix 
bonding. Extensive crack branching under very high stresses may 
be desirable for flywheel safety if such branching absorbs energy 
during rupture and causes many small particles rather than a few 
large ones to form. 


1093 (ORNL/TM—S5331) Theoretical and experimental deter- 
mination of mechanical properties of superconducting composite 
wire. Gray, W.H.; Sun, C.T. (Oak Ridge National Lab., Tenn. 
(USA)). Jul 1976. Contract W-7405-eng-26. 52p. Dep. NTIS 
$4.50. 

The mechanical properties of a composite superconducting 
(NbTi/Cu) wire are characterized in terms of the mechanical pro- 
perties of each constituent material. For a particular composite su- 
perconducting wire, five elastic material constants were experimen- 
tally determined and theoretically calculated. Since the Poisson's 
ratios for the fiber and the matrix material were very close, there 
was essentially no (less than 1 percent) difference among all the 
theoretical predictions for any individual mechanical constant. 
Because of the expense and difficulty of producing elastic constant 
data of 0.1 percent accuracy, and therefore conclusively determin- 
ing which theory is best, no further experiments were performed. 


1094 (SAND—75-5964) Thermal stress behavior in cylindri- 
cally orthotropic structures. Gerstle, F.P. Jr.; Reuter, R.C. Jr. 
(Sandia Labs., Albuqu oy — (USA)). 1975. 23p. (CONF- 
760203—6). Dep. NTIS $ 

From AIME oe ete Las Vegas, Nevada, United 
States of America (USA) (22 Feb 1976). 

Analytical expressions are developed for thermally induced 
stresses in hollow, orthotropic disks or long cylinders. Maximum 
values for the hoop and radial stresses are identified and their 
asymptotes for infinite wall thickness ratios are obtained. Hoop 
and radial stresses are evaluated for a range of representative 
material properties and disk geometries, such as might appear in a 
composite flywheel. Expressions for the magnitude and location of 
the largest hoop and radial stress are derived for each type of 
boundary condition. The effect of material properties on these 
maxima is explained, and their asymptotic values for large wall 
thickness ratio cylinders are derived. (JRD) 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 1034 


1095 (ERDA—76-85, pp 210-228) Potential advantages of 


Kelvar/sup R/ 49 in flywheel a Sturgeon, D.L.G. (E. I. 
du Pont de Nemours and Co., Wilmington, DE). 1975. 

From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 

In Proceedings of the 1975 flywheel technology symposium. 

Various physical properties of Keviar/sup R/ yarns and 
Kevlar/sup R/ composites that are important to flywheel applica- 
tions are presented graphically. Properties exhibited are tensile, 
compressive and impact strengths; tensile modulus and tensile 
strength as functions of temperature; stress concentration; failure 
stress, and fracture toughness as functions of notch length; and 
failure in tension at constant load. 


1096 Thermal conductivity of composite materials made from 
metal fibers and powders. Dul’nev, G.N.; Zarichnyak, Y.P.; Kar- 
pinos, D.M.; Klimenko, V.S.; Muratova, B.L. (Leningrad Institute 
of Fine Mechanics and Optics). . Temp. (USSR) (Engl. 
Transl.); 13: No. 6, 1100-1 103(New 1975 
The results of measurements relating to the thermal conduc- 
tivity of composite materials with differing structures and differing 
concentrations of the components in the temperature range 
300—1300 degreeK are presented. It is shown that models and 
methods based on the theory of generalized conductivity may be 
used in order to analyze and itor the r ts of these measure- 
ments and predict the thermal conductivity of composite materials 
while still in the development stage. (AIP) 





MATERIALS 


POLYMERS AND PLASTICS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 1084, 1183 


1097 (BDX—613-1406) Preparation of a removable polyu- 
rethane t. Parker, B.G. (Bendix Corp., Kansas City, Mo. 
(USA)). Aug 1976. Contract E(29-1)-613. 20p. Dep. NTIS $3.50. 

The preparation of polyurethane encapsulants, based on 
polyether diol/diisocyanate prepolymers and 1 ,4-butanediol, which 
are soluble in several organic solvents, was investigated. Since 
these materials can be easily removed, repair of electronic cir- 
cuitry found defective in potted units can be readily accomplished. 
Polyether diols of varying molecular weights were reacted with 
toluene diisocyanate (TDI) and methylene diphenylisocyanate 
(MDI) to produce stable prepolymers. Several properties of both 
the isocyanate prepolymers and 1,4-butanediol cured polyurethane 
encapsulants are presented. 


1098 (BDX—613-1411(Rev.)) Low density epoxy encapsu- 
lants. Walker, J.M. (Bendix Corp., Kansas City, Mo. (USA)). Aug 
1976. Contract E(29-1)-613. 47p. Dep. NTIS $4.00. 

The resin, catalyst, and filler of an epoxy-hollow glass 
microsphere encapsulant were evaluated to solve problems as- 
sociated with encapsulated electronic assemblies and an alternate 
source of hollow glass microspheres was selected. Specific 
problems related to the use of this encapsulant are discussed. The 
results of attempts to modify the blowing agent of an epoxy foam 
are also included. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 193, 1012, 1085, 1087, 1094 


1099 (ERDA—76-85, pp 153-156) Epoxy resins for flywheel 
applications. Rinde, J.A. (Univ. of California, Livermore). 1975. 
From Proceedings of fly wheel technology; Berkeley, 
California, USA (10 Nov 1975). 
In Proceedings of the 1975 flywheel technology symposium. 
Key properties of three epoxy resin systems of different 
characteristics were found to be suitable for filament winding and 
useful for flywheel applications. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 191, 192, 1095 


RADIATION EFFECTS 


1100 Irradiating strand material. Austin, J.R.; Brown, M.J.; 
Loan, L.D. (to Bell Telephone Labs.). US Patent 3,925,671. 9 Dec 
1975. Filed date 19 Sep 1974. 20p. 

Conductors covered with insulation which is to be irradiated 
are passed between two groups of coaxial sheaves mounted 
rotatably individually. Successive sections of the conductors are 
advanced past the window of one accelerator head, around the as- 
sociated sheave or sheaves, and then past the window of another 
accelerator head. The accelerators face in substantially opposite 
directions and are staggered along the paths of the conductors to 
avoid any substantial overlap of the electron beams associated 
therewith. The windows extend vertically to encompass all the 
generally horizontal passes of the conductors as between the two 
groups of sheaves. Preferably, conductors are strung-up between 
the sheaves in a modified figure eight pattern. The pattern is a 
figure eight modified to intermittently include a pass between the 
sheaves which is parallel to a line joining the axes of the two 
groups of sheaves. This reverses the direction of travel of the con- 
ductors and optimizes the uniformity of exposure of the cross sec- 
tional area of the insulation of the conductors to irradiation. The 
use of a figure eight path for the conductors causes the successive 
sections of the conductor to turn about the longitudinal axes 
thereof as they are advanced around the sheaves. In this way the 
insulation is more uniformly irradiated. In a preferred embodiment, 
twisted conductor pairs may be irradiated. The twist accentuates 
the longitudinal turning of the conductor pair. The irradiation of 
twisted pairs achieves obvious manufacturing economies while 
avoiding the necessity of having to twist irradiation cross-linked 
conductors. 
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OTHER MATERIALS 


PREPARATION AND MANUFACTURE 


1101 Enhancement of silicon chemical vapor deposition rates 
at low temperatures. Chang, C.A. (Univ. of California, Berkeley). 
J. Electrochem. Soc.; 123: No. 8, 1245-1247(Aug 1976). 

This paper presents a conceptual model to explain the do- 
pant gas, (B,H,, PH;, AsH;) effects on the rate of Si chemical 
vapor deposition. Predictions of the model are compared with ob- 
servations on SiH,, SiCl, and also CH,; the ment is encourag- 
ing, and recommendations are made for further work to test the 
model. (DLC) 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 305 


1102 (BNL—21367) Neutron scattering studies of solid elec- 

Shapiro, S.M. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. Contract E(30-1)-16. 17p. (CONF-760552—1). 
Dep. NTIS $3.50. 

From International conference on superionic conductors; 
Schenectady, New York, United States of America (USA) (10 
May 1976). 

The role which neutron scattering can play in determining 
the nature of the disorder and the conducting mechanism in the 
solid electrolytes is discussed. First, some of the general formalism 
for elastic and inelastic neutron scattering is reviewed, and the 
quantities which can be measured are pointed out. Then the appli- 
cation of neutron scattering to the studies of three different 
problems is examined; the anion disorder in the fluorite system, 
the dynamical behavior in beta-alumina, and the cation diffusion in 
a@Agl are discussed. 8 figures. (RWR) 


1103 (JAERI-M—5829) Proceedings of the first conference 
on applications of neutron scattering. (Japan Atomic Energy 
Research Inst., Tokyo). 1974. 354p. (CONF-740140—). INIS. 
From 1. conference on applications of neutron scattering; 
Tokai, Japan (11 Jan 1974). 
Papers presented at the conference were abstracted and in- 
dexed separately. (JRD) 


1104 Crystal structure of K,Th(MoO,);. Bushuev, N.N.; Tru- 
nov, V.K. (M.V. Lomonosov Moscow State University). Sov. Phys. 
- Crystallogr. (Engl. Transl.); 21: No. 1, 34-36(Jan 1976). 

The crystal structure of the double potassium-thorium 
molybdate K,Th(MoO,); is determined to an R_ factor of 
R/subh//subk//subldg9 1 1.6%; it constitutes a derivative of the struc- 
ture of scheelite CaWO,. The K and Th atoms are arranged in an 
ordered manner, in accordance with the positions of the Ca atoms 
in the CaWO, structure, and lie in the centers of the correspond- 
ing a polyhedra, while the Mo atoms lie in the centers 
of mutually isolated and slightly distorted tetrahedra. (AIP) 


1105 Stnthesis and polymorphism of crystals of rubidium- 
lanthanum tungstate RbLa(WO,),. Klevtsov, P.V.; Kozeeva, L.P.; 
Klevtsova, R.F. (Institute of Inorganic Chemistry, Siberian Branch 
of the Academy of Sciences of the USSR). Sov. Phys. - Crystallogr. 
(Engl. Transl.); 21: No. 1, 54-58(Jan 1976). 

Single crystals of RbLa(WO,), in three modifications have 
been prepared by crystallization from solution in the melt under 
spontaneous nucleation conditions, viz., isostructural with 
monoclinic KY(WO,), KNd(WO,),, and sheet-layered having the 
structure of orthorhombic KY(MO,)z. The crystals of the last two 
phases, as shown by differential thermal analysis and x-ray diffrac- 
tion investigations, are metastable (8 and y modifications). It has 
been found that the compounds may crystallize in five 
polymorphic modifications. From high-temperature powder diffrac- 
tion data (>800 degreeC) the high-temperature modification (8) 
has been assigned to an unknown structural type which on rapid 
cooling is converted into a modification (5’) having the structure 
of pseudo-tetragonal RbPr(MoO,),. Single crystals of the a and B 
phases are analogous in their modes of growth and habit and ex- 
hibit an affinity with crystals of tetragonal scheelite. The crystal 
structure of B-RbLa(WO,), has been refined by x-ray structural 
analysis, and a comparative crystal chemical analysis of it with the 
structure of the a-modification has been carried out. (AIP) 


Crystal forms of the double molybdates of potassium 
with samarium, europium, and gadolinium KLn (MoO,),. Klevtsov, 
P.V.; Kozeeva, L.P. (Institute of Inorganic Chemistry, Siberian 
Branch, Academy of Sciences of the USSR). Sov. Phys. - Crystal- 
logr. (Engl. Transl.); 21: No. 2, 170-173(Feb 1976). 

The polymorphism of KLn (MoO,), (Ln=Sm, Eu, or Gd) is 
studied by differential thermal analysis and high-temperature x-ray 
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diffraction. Common to all these compounds are crystal forms 
resembling monoclinic a-KBi(MoO,), and orthorhombic 
KY(MoO,)2. The KEu and KGd molybdates are stable in the 
triclinic form (a-KEu(MoO,): 2 type). at temperatures below 930 
and 860°C, respectively, and just before mang in a form belong- 
ing to an ‘unknown structure, which on cooling suffers a 
transformation in the metastable state pre the form of pseu- 
dotetragonal (orthorhombic) RbPr (MoO,):. The KSm molybdate 
is isostructural at high temperatures (approximately-greater-than 
960°C) with tetragonal scheelite. The compounds melt at 
970—1000°C. (AIP) 


PROPERTIES 
REFER ALSO TO CITATION(S) 1020, 1035, 1219 


1107 (BNL—21391) Neutron scattering study of spin waves 
in the amorphous ferromagnet (Fe, 3Nio z)o 7sPo 16Bo oeAly o3- Lynn, 
J.W.; Shirane, G.; Birgeneau, R.J.; Chen, H.S. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA); Massachusetts Inst. of Tech., 
Cambridge (USA); Bell Labs., Murray Hill, N.J. (USA)). 1976. 
Contract E(30-1)-16. 8p. (CONF-760619—4). Dep. NTIS $3.50. 

From Joint international magnetics and magnetism and mag- 
netic materials intermag conference; Pittsburgh, Pennsylvania, 
United States of America (USA) (15 Jun 1976). 

The neutron inelastic scattering technique was used to mea- 
sure the collective magnetic excitation spectrum in the ferromag- 
netic (T/sub C/ approximately 255°K) metallic glass (Feo.3Nio.z)o 
-178Po-16Bo-o6Alo-o3- In this system only the iron atoms appear to be 
magnetic, and the observation of relatively well-defined spin waves 
is striking in comparison with other amorphous systems where the 
spin waves rapidly broaden with decreasing iron concentration. 
The spin waves obey the conventional quadratic dispersion relation 
E/sub sw/ = DQ?, with D = 35 MeV-A?. Contributions from fourth 
and higher order terms in the dispersion relation are not in 
evidence for wave vectors in the region investigated (Q less than 
or approximately 0.25 A~'). 


1108 (BNL—21608) Electronic conduction in molten halides. 
Heus, R.J.; Egan, J.J. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. Contract E(30-1)-16. 28p. (CONF-760521—S). 
Dep. NTIS $4.00. 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

Methods of measuring electronic conductivity in molten ha- 
lides are reviewed. These include increase of total conductivity 
with addition of metal, polarization techniques, chronopoten- 
tiometry, and motion of colored subhalides in a potential gradient. 
The applicability of the Nernst-Einstein equation and the role of 
convection are considered. Results are presented for several halide 
melts. Applications of these results are elucidated, including self- 
discharge rate of molten salt batteries, measurement of alloy ther- 
modynamics using molten salt electrolytes, and kinetics of tarnish- 
ing reactions with formation of liquid films. 


1109 (BNL—21670) Magnetic correlations in Rb,Mn, ,Mg, 
sF,. Cowley, R.A.; Birgeneau, R.J.; Guggenheim, H.J. (Brookhaven 
National Lab., Upton, N.Y. (USA); Massachusetts Inst. of Tech., 
Cambridge (USA); Bell Labs., Murray Hill, N.J. (USA)). Jul 1976. 
Contract E(30-1)-16. 7p. (CONF-760922—9). Dep. NTIS $3.50. 

From International conference on magnetism; Amsterdam, 
Netherlands (6 Sep 1976). 

Neutron scattering measurements in the dilute antiferromag- 
nets Rb,Mn/sub c/Mg/sub 1-c/F, with c = 0.54 +- 0.02, 0.57 +- 
0.02 were performed. The critical scattering intensity diverges as a 
function of T~' until the correlation length exceeds the size of the 
clusters. Classical random-walk calculations are presented which 
elucidate the important physica! effects near the percolation point. 


1110 (CONF-760464—3) Inelastic neutron studies 
of the phonon spectra of Chevrel uctors. Bader, 
S.D.; Sinha, S.K.; Shelton, R.N. (Argonne National Lab., Ill. 
(USA); California Univ., San Diego, La Jolla (USA). Inst. of Pure 
and Applied Physical Sciences). 1976. Contract W-31-109-Eng-38. 
22p. Dep. NTIS $3.50. 

From 2. Conference on superconductivity in d- and f- 
bands; Rochester, New York, United States of America (USA) (30 
Apr 1976). 

Phonon spectra are obtained using inelastic neutron scatter- 
ing by polycrystals of the Chevrel-phase superconductors SnMo,S,, 
PbMo,Sz, MogSes, and Pb,..Mo,.Se,. Modes associated primarily 
with Sn (or Pb) atomic displacements are clearly identified. 
Acoustic softening on cooling is noted for SnMo,S,. Anharmonici- 
ty and the superconductivity are discussed utilizing the molecular- 
crystal concept. 
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1111 (LA-UR—76-1602) Contrasting behavior of the re- 
sistivities in the singlet-ground-state systems Tb/sub c/Y/sub 1-c/P 
and Tb/sub c/Y/sub 1-c/As. Huang, C.Y.; Suga K.; Cooper, 
B.R. (Los Alamos Scientific Lab., N.Mex. "(USA)). 1976. Contract 
W- ae 9p. (CONF-760922—3). Dep. NTIS $3.50. 

From International conference on magnetism; Amsterdam, 
Netherlands (6 Sep 1976). 

Data are presented which show that an anomalous max- 
imum in the electrical resistivity versus temperature curve, similar 
to that in Pr/sub c/La/sub 1-c/Sn;, is present for all c in Tb/sub 
c/Y/sub 1-c/As, but is absent for all c in Tb/sub c/Y/sub 1-c/P and 
Tb/sub c/Y/1-c/Sb. 


1112 (SAND—76-0339) Helium release from metal tritides. 
Kass, W.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jul 1976. 
Contract AT(29-1 )-789. 23p. Dep. NTIS $4.00. 

Comparisons of the erbium tritide powder samples indicates 
a strong dependence of *He release on the original tritium 
stoichiometry. The dependence cannot be explained using only a 
percolation model in which the *He/Er ratio is the only significant 
independent variable since this model does not predict a tritium 
stoichiometry dependence. Consequently, since all the samples are 
of the same structure in this stoichiometry range, it appears that 
the subsequent filling of more and more octahedral interstices in 
the erbium lattice by tritium contributes to the differences in 
release rates. The release data for the scandium tritium solid solu- 
tion samples appears to be governed by the difference in grain 
sizes among the samples. This conclusion is consistent with a 
release model in which the release rate is strictly dependent on the 
amount of *He near a grain boundary. Once *He reaches a grain 
boundary, an easy pathway along this boundary allows complete 
release from the solid. The comparison of the data from the Er, 
Zr, Ti, and Sc films indicates that accelerated release occurs at dif- 
ferent *He/M ratios. Simple percolation theory would predict ac- 
celerated release to occur for all these samples at the same *He/M 
ratio. The value of this ratio depends only on the sublattice struc- 
ture of the tritium in the metal tritide (assuming the generated *He 
initially remains in the same site which holds the tritium). This 
value is between 0.24 and 0.30 for a site percolation probability 
greater than 0.8. It appears, therefore, that a model which includes 
interatomic potentials of the host lattice including the effect of de- 
fects such as vacancies is necessary to explain these variations in 
release rates. 


1113 Phonon dispersion and Kohn in tetrathiaful- 

anoquinodimethane (TTF-TCNQ). Shirane, G.-.; 
Shapiro, S.M.; Comes, R.; Garito, A.F.; Heeger, A.J. (Brookhaven 
National Laboratory, Upton, New York 11973). Phys. Rev., B; 14: 
No. 6, 2325-2334(15 Sep 1976). 

The phonon dispersion relation of the one-dimensional con- 
ductor, deuterated tetrathiafulvalene-tetrac 
(TTF-TCNO), has been studied by inelastic neutron scattering 
over a temperature range of 60—300 K. Acoustic phonons 
propagating along the chain direction (the monoclinic b* 
direction) are studied in detail in search for a giant Kohn anomaly. 
Below 150 K, a sharp anomaly develops near the transverse branch 
at 2k/sub F/ and becomes more pronounced as the Peierls transi- 
tion at T = 54 K is approached. Additional room-temperature 
measurements on our protonated sample showed excellent agree- 
ment with the deuterated crystal. (AIP) 


1114 Thermal expansion of mixed-alkali silicate glasses. Shel- 
by, J.E. (Sandia Laboratories, Livermore, California 94550). J. 
Appl. Phys.; 47: No. 10, 4489-4496(Oct 1976). 

Thermal-e jon measurements were made for five varie- 
ties of mixed-alkali silicate glasses (Na-K, Na-Rb, Na-Cs, K-Rb, 
and K-Cs), with special emphasis on the Na-K silicates. Negative 
deviations from additivity were observed in the glass transforma- 
tion temperature in every case, with the deviations increasing with 
total alkali-oxide concentration. Positive deviations from additivity 
were noted in the thermal-expansion coefficients in all but one 
case (Na-Cs), where a small negative deviation was observed. The 
deviations in both properties were maximized when the radius ratio 
of the two alkali ions was approximately 1.4, i.c., for the Na-K 
glasses. These results are quite similar to those reported for mixed- 
alkali germanate glasses which suggests that they are due to ion- 
ion interactions rather than to gross alterations of the glass net- 
work. (AIP) 





RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 591, 1044 


1115 ay ae Effects ot ionizing radiation on the 
characteristics of metal—oxide—silicon structures. Final ” 
Aug 1974—9 Mar 1975. Sah, C.T.; Sah, L.C. (Sah (C.T.) As- 
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sociates, Urbana, Ill. (USA)). Apr es Contract DAAG39-75-C- 
0013. S6p. (SAHAS—75-1). NTIS $4 

The frequency and when. dependences of the 
capacitance- and conductance-gate vol 
and n-Si MOS capacitors with high ae of process w pomeneny aE 
keV electron irradiation generated surface states and oxide —y +4 
are studied. The oxide c are thought to originate from the 
interstitial oxygen donors while the surface states from trivalent sil- 
icon at the sik 2-Si interface. The room temperature radiation sen- 
sitivities of the Al-SiO2-Si system, under either positive or negative 
voltage applied to the aluminum electrode, are attributed to the 
high electric field drift of the OH(-) ions, which are freed from the 
trivalent silicon bonds, Si-OH, by the ionizing radiation. Fabrica- 
tion conditions for producing ‘the most radiation resistant SiO2-Si 
interface are proposed. (GRA) 


1116 Laser annealing of defects responsible for additional op- 
tical in ion-irradiated gallium arsenide. Bolotov, V.V.; 
Pridachin, N.B.; Smirnov, L.S. (Institute of Semiconductor Physics, 
Siberian Branch, Academy of Sciences of the USSR, Novosibirsk). 
Sov. Phys. - Semicond. (Engl. Transl.); 10: No. 3, 338-339(Mar 
1976). 

Astudy was made of the effects of laser annealing on the 
change in transparency in GaAs due to ion bombardment. The ab- 
sorption of light in the range 2-25 -- was investigated after bom- 
bardment by tellurium ions. (AIP) 


1117 Absorption edge and ion bombardment of silicon nitride. 
Stein, H.J. (Sandia Laboratories, Albuquerque, New Mexico 
87115). J. Appl. Phys.; 47: No. 7, 3421-3426(Aug 1976). 

The optical absorption edge for chemical-vapor-deposited 
silicon nitride films on sapphire substrates has been measured for 
different deposition conditions, and as a function of ion bombard- 
ment and subsequent annealing. An exponential form for the ab- 
sorption edge, consistent with a disorder-limited edge, is observed 
for all films. While the slope of the absorption edge is independent 
of the measurement temperature, the energy for the edge 
decreases with increasing temperature by (2—4) x 10-* 
eV/degreeC. The energy and slope of the absorption edge are 
lower for films deposited at 760 degreeC than for films deposited 
at 1000 degreeC, and displacement damage introduced by ion 
bombardment causes a decrease in both the slope and energy for 
the edge. lon-bombard t-induced changes saturate when the 
energy deposition into damage processes is ~10 eV/atom. The ef- 
fects of a lower deposition temperature and of ion bombardment 
upon the absorption edge are attributed to a degradation of short- 
range order. Annealing of the bombardment-induced effects occurs 
over a broad temperature range, and the prebombardment absorp- 
tion edge is essentially recovered by annealing at the deposition 
temperature. (AIP) 


1118 Primary oxidation and reduction products in x-ir- 
radiated aspartic acid. Adams, S.M.; Budzinski, E.E.; Box, H.C. 
(Department of Biophysics, Roswell Park Memorial Institute, Buf- 
falo, New York 14263). J. Chem. Phys.; 65: No. 3, 998-1001(1 


Aug 1976). 
The primary reduction products identified by 
ESR—ENDOR spectroscopy in single crystals of DL-aspartic acid 
hydrochloride irradiated at 4.2degreeK are anions formed by addi- 
tion of an electron to the carbonyl oxygen atoms of the carboxylic 
acid groups. The main consequence of the oxidation process is to 
produce a hole centered mainly on atomic chlorine. (AIP) 


1119 Defects in hyd SrO . Abraham, M.M.; Chen, 
Y.; Rubio O., J. (Solid State Division, Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37830). Phys. Rev., B; 14: No. 6, 
2603-2608( 15 Sep 1976). 
The paramagnetic V/sub OH/ and V/sub F/ defects 
nerated y irradiation at 77 K have been observed in 
yd SrO crystals. These defects are not stable at room 
temperature. EPR and electron-nuclear double-resonance measure- 
ments have been performed at low temperature in order to identify 
the impurity nucleus. In both cases, the defect is axially symmetric 
a a crystalline <100> axis. An analysis of the anisotropic 
coupling constants of these centers in MgO, CaO, and 
$ shows that there is an roximate linear depe ence between 
the distance from the t hole (oxygen-fluorine for the V/sub 
F/ and oxygen-oxygen for the V/sub OH/) and the crystal lattice 
r. A complex structure in the — = 2, probably 
due to aggregate defects, is shown to be pomne bes with hydrogen. 
(AIP) 
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REFER ALSO TO CITATION(S) 1987, 2256 
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ANALYTICAL AND SEPARATIONS CHEMISTRY 


REFER ALSO TO CITATION(S) 2262 


1120 (TRITA-KKE—7503) Development and application of 
methods for analysis of mercury, cadmium etc. SNV report for 
73—74. Westermark, T.; Forberg, S. (Tekniska Hoegskolan, 
Stockholm (Sweden). Institutionen foer Kaernkemi). 1975. 74p. 
(SNV—7-2973). INIS. 

Papers presented at the conference have been abstracted 
and indexed separately. (LK) 


1121 1975 annual book of ASTM standards. Part 26. Gaseous 
fuels; coal and coke; a ric analysis. Philadelphia; American 
Society for Testing and Materials (1975). 792p. $22.00. 

Standards felating to gaseous fuels, coal and coke, and at- 
mospheric analysis are included. The standards deal with sampling, 
measurement of physical properties, and chemical analysis. 
Separate abstracts were prepared for the data base for the 104 
standards. (BLM) 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 64, 1401 


1122 (N—75-28246) Analysis of solid-rocket effluents for alu- 
minum, silicon, and other trace elements by neutron activation anal- 
ysis. Semiannual progress report, Jul—Dec 1974. Furr, A.K. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg (USA). 
Dept. of Mechanical Engineering). Dec 1974. 3p. (NASA- 
CR— 143208). NTIS $3.25. 

The sensitivity and reliability of neutron activation analysis 
in detecting trace elements in solid rocket effluents are discussed. 
Special attention was given to Al and Si contaminants. The con- 
struction and performance of a thermal column irradiation unit 
was reported. (GRA) 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 108, 267, 1438, 1443 


1123 (SAND—76-0329) Novel ZrO,—Pt seal for O, sensors. 
Snow G.S.; Wilcox, P.D. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Jul 1976. Contract AT(29-1)-789. 27p. (CONF- 
7509140—1). Dep. NTIS $4.00. 

From Joint fall meeting of the Basic Science and Electronics 
Divisions of the American Ceramic Society; Indianapolis, Indiana, 
United States of America (USA) (22 Sep 1975). 

A novel method for sealing Pt to ZrO, was developed. The 
sealing technique, which involves deformation of a platinum seal 
ring against the ZrO, parts, is simple and reliable and offers 
distinct advantages over prior technology for sealing ZrO, probes 
for remote oxygen sensing. Seal strength was determined as a func- 
tion of sealing temperature and load. The sealing method and its 
application to oxygen sensors are described. (auth) 


(SRO—854-6) Gas chromatographic retention charac- 
teristics of different polysiloxane Van Lenten, F.J.; 
Conaway, J.E.; Rogers, L.B. (Georgia Univ., Athens (USA). Dept. 
of Chemistry). 1975. Contract E(38-1)-854. 42p. Dep. NTIS 
$4.00. 


The effects on the Kovats and McReynolds indices for a 
modified set of Rohrschneider solutes have been examined using 
two different batches of a commercial polysiloxane stationary 
phase, Dow-Corning DC-710, and five pure oligomers isolated 
from the mixture. The significant differences that were found 
between batches appear to be due primarily to changes in the per- 
centage of one oligomer, the cyclic pentamer. This finding 
emphasizes the desirability of using a pure stationary phase as well 
as carefully specifying the column temperature in order to improve 
intra- and inter- laboratory comparisons of retention indices. 


(ANL-Trans—1062) Development of electrochemical 
methods for the control of undesirable impurities in sodi- 
um circuits. Ullmann, H.; Teske, K.; Reetz, T. Translated from 
Kernenergie; 16: No. 9, 291-297(1973). 17p. Dep. NTIS $3.50. 
Among the impurities present in sodium circuits, oxygen, 
hydrogen, and carbon in particular endanger safe operation of the 
installations. The control methods used thus far therefore need 
further improvement. By the use of galvanic cells with solid elec- 
trolytes, it is possible to determine the oxide content of sodium 
with high sensitivity and selectivity. The hydrogen content of sodi- 
um is in equilibrium with the hydrogen content of the argon blan- 
ket. Therefore, it can also be measured in the gas phase, with the 
use of a solid electrolyte cell. The gas blanket system for its seal 
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and purity with regard to oxygen can also be monitored ad- 
vantageously with a galvanic cell. The construction and state of 
development of the methods are described and their reliability is 
discussed. 


1126 (EURFNR— 1262) Nondestructive method for determin- 
ing the oxygen/metal ratio in plutonium bearing oxide fuel. Vollath, 
D. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Material- und Festkoerperforschung). Mar 1975. Translation of 
KFK—2097. 23p. Dep. NTIS $3.50. 

Work performed under United States—Euratom Fast Reac- 
tor Exchange Program. 

This report introduces a new nondestructive method for the 
measurement of the oxygen-to-metal ratio in mixed oxide fuel. 
With a probability of 99.5 percent the error of this method is less 
than AO/Me = 0.005. The method consists of the electrochemical 
measurement of the oxygen potential of the sample and the deter- 
mination of the ratio from a calibration curve. 7 fig, 4 tables 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 327 


1127 (KY—669) Determination of **U, **U, and **’Np in 
aluminum metal by gamma spectrometry. Williams, J.C.; Karr, P.S.; 
Beverly, C.R. (Paducah Gaseous Diffusion Plant, Ky. (USA)). 15 
Jun 1976. Contract W-7405-eng-26. 17p. Dep. NTIS $3.50. 

A large volume of aluminum contaminated with uranium of 
varying percentages of **U is being generated from scrap as a 
result of the uranium enrichment Cascade Improvement and 
Uprating programs. A rapid analytical method for determining 
uranium isotopic content in the ingots is necessary to insure com- 
pliance with existing and proposed Federal regulations. Gamma 
spectroscopy has been shown to be reliable in determining the 
238), %5U, and *’Np contents in the aluminum scrap. The lower 
limits of detection for a 1024 second count interval are 15 ppM of 
natural uranium and 5 ppB of *’Np. (auth) 


1128 (UCID—17181) Fast rabbit and rapid chemistry: a con- 
trol system for automated chemical analysis. Bourret, S.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
30 Jun 1976. Contract W-7405-Eng-48. 14p. Dep. NTIS $3.50. 

The complete microcomputer controlled system consists of 
two interrelated subsystems. The first is the fast rabbit system for 
moving the sample in and out of the reactor at specified times and 
the second is the receiving station for the rapid automated chemi- 
cal program for the irradiated sample and its disposal. The system 
allows operator interaction. (JSR) 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 1121, 1157, 1175, 1181, 1182, 
1206, 1412 


1129 (INER—0202) Determination of trace elements in 
uranium and aluminum by emission spectrographic methods. Chao, 
C.N.; Lee, S.L.; Tsai, H.T. (Institute of Nuclear Energy Research, 
Lung-Tan (Taiwan)). Jul 1976. 44p. Dep. NTIS (US Sales Only) 
$4.00. 

Owing to its simplicity and sensitivity, emission spectro- 
graphic method is used to analyze the impurities in nuclear grade 
uranium rod and aluminum tubings for their strict specifications. 
With higher quantities of impurities, reactor fuel cladding, alu- 
minum flow-tube, is analyzed by a.c. spark, point to plane method 
which is developed in quality control without damage for large 
scale samples. D.C. arc method, either carrier-distillation or 
without carrier, is developed to determine the limited impurities 
and it is especially good for analyzing irregular shaped samples. 
Both standard and sample are converted to oxide form and special 
standards matching sample matrix are not required. One of the 
requirements of good reactor fuel and sheathing materials is that, 
non-fission capture of neutrons by impurities should be held to a 
minimum. Some of the elements such as boron, cadmium, lithium 
and rare earths have very great absorption power. It has been 
shown by calculation that some of them should not exist more than 
a few parts per million or even a fraction of a part per million. 
Lithium seldom exists in uranium fuel rod and aluminum sheathin 
material and is not sought after; the determination of boron 
cadmium are included in these reports. Among the carrier-distilla- 
tion methods, mixture of 3 percent gallium oxide—graphite (2:1) 
carrier is used in uranium determination and 10 percent silver 
chloride—lithium fluoride (1:1) carrier is adoped in aluminum 
analysis. Analytical lines, concentration range and precision data 
are shown. 
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1130 (LA—6338-MS) Fluorometric determination of uranium 
in environmental materials. Owens, J.W. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Apr 1976. Contract W-7405-eng-36. 12p. 
Dep. NTIS $3.50. 

Nitrogen dioxide is determined in samples of the at- 
mosphere by absorbing the nitrogen dioxide in an azo-dye forming 
reagent. A stable pink color is produced within 15 min. which may 
be read visually or measured in an appropriate spectrophotometer 
at 550 nm. The method is applicable to concentrations of nitrogen 
dioxide in the range from 0.005 ppM. The method is applicable to 
concentrations of ae dioxide in the range from 0.005 ppM to 
5 hi oa Interferences from other nit nm oxides and gases that 
mi 


t be found in polluted air are negligible. (BLM) 


1131 (UCRL—52065) Atomic absorption instrument func- 
tional description. Bystroff, R.I.; Boyle, W.G. Jr.; Barton, G.W. Jr. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
27 Apr 1976. Contract W-7405-Eng-48. 43p. Dep. NTIS $4.00. 

This report describes a proposed system for automating 
atomic absorption analysis. The system consists of two atomic ab- 
sorption instruments and an automatic sampler that can be at- 
tached to either instrument. A computer program controls the 
sampling and gathers data. The program then uses the data to per- 
form bookkeeping, data processing, and report writing. 


1132 Isotope analysis. Favre, J.A.; Schmidt, T.W. (to Phillips 
Petroleum Co.). US Patent 3,924,124. 2 Dec 1975. Filed date 3 
Jun 1974. 4p. 

The difference in concentration of a selected isotope in two 
materials is measured by directing gaseous beams of the materials 
toward the inlet of a mass spectrometer. A shutter alternately 
blocks transmission of the two beams. An output signal from the 
mass spectrometer, which is representative of a selected isotope, is 
passed to a synchronous detector, as is a reference signal which is 
representative of the speed of operation of the shutter. 6 Claims, 3 
Drawing Figures. 


1133 Orthogonal feature selection method. Kowalski, B.R. 
(Univ. of Washington, Seattle); Bender, C.F. Pattern Recognition; 
8: 1-4( 1976). 

A new method of preprocessing spectral data for extraction 
of molecular structural information is desired. This SELECT 
method generates orthogonal features that are important for clas- 
sification purposes and that also retain their identity to the original 
measurements. A brief introduction to chemical pattern recogni- 
tion is presented. A brief description of the method and an appli- 
cation to mass spectral data analysis follow. (BLM) 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 1179, 1414, 1470 


1134 (CONF-760826—6) Sorption of curium, berkelium, 
californium, and einsteinium on cation resin from nitric 
acid solutions. Chilton, J.M. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. Contract W-7405-eng-26. 14p. Dep. NTIS $3.50. 

From American Chemical Society meeting; San Francisco, 
California, United States of America (USA) (29 Aug 1976). 

Plots of the distribution coefficients of curium, berkelium, 
einsteinium, and californium (+3 ions) adsorbed on Dowex 50-X8 
resin from nitric acid solutions are U-shaped, whiie plots of ein- 
steinium (+4 ions) distribution coefficients are similiar to an ex- 
ponential decay curve. The +3 ions exhibit a minimum sorption at 
a nitric acid concentration of 6 or 7 molar. (LK) 


1135 (INER—0201) Determination of the impurities in some 
pure metals, alloys, ores, plants, and coating materials with emission 
spectrography. Chao, C.N.; Lee, S.L.; Tsai, H.T. (Institute of 
Nuclear Energy Research, Lung-Tan (Taiwan)). Jul 1976. 7Ip. 
Dep. NTIS (US Sales Only) $4.50. 

There are many methods in the instrumental analysis. 
Among them, the emission spectrographic methods are developed 
and compiled in analyzing diverse samples. a 
method is used widely in general samples, such as alloys, ores, 
sands, plants, coating materials—etc. However, in quantitative 
analysis, determination of the metallic impurities contents in the 
pure metals depends upon the matrix effect. It is necessary to con- 
vert to the form identically for unknown and standard alike. 
Though the technique may be different, all of these methods are 
easily prepared and podem | on new materials. 


1136 (LA-tr—76-4) Techniques for packing high-performance 
liquid ch columns with porous microparticles. Cog, 
B.; Gonnet, C.; Rocca, J.L. Translated from J. Chromatogr.; 106: 
249-262( 1975). 24p. Dep. NTIS $3.50. 

Liquid chromatography columns were packed en se 
sure by a slurry packing odlatgue using carbon tetrachloride as 
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the dispersing nt. The stationary phases used were the silica 
gels Lichrosorb SI 60 and SI 100 and Partisil and the aluminas 
Lichrosorb Alox T and Spherisorb ASY. The particle diameter was 
5 ym. The validity of the technique proved to be superior to the 
classic technique of balanced density slurry king. It ensures 
high performance and high efficiency of columns. A study of 
column parameters (len and internal diameter) showed that 
there was a decrease in efficiency down to 15 cm column len 
and that an internal diameter of 4.6 mm gave the best results with 
the injection system used. Columns of 5-cm length packed with sil- 
ica ¥.. or alumina yielded theoretical plate values of more than 
2500 and 1500, respectively. 


1137 Electrochemical contaminant removal from aqueous 
media. Lee, S.K. (to Andco Inc.). US Patent 3,926,754. 16 Dec 
1975. Filed date 16 Feb 1973. 16p. 

Contaminating ions are removed from an aqueous medium, 
e.g., hexavalent chromium ions from cooling tower waters, by an 
electrochemical method which includes formation of an insoluble 
iron compound or complex of the contaminant ion, utilizing an 
anode of iron, iron alloy or insoluble iron compound. The hex- 
avalent chromium contaminant, as chromate or dichromate, is 
changed to trivalent chromium, a less toxic form. The method is 
applicable to the removal of other contaminant ions, e.g., cyanide, 
which also converts to less toxic form. Also described are elec- 
trolytic cells and apparatuses useful in effecting the method. 20 
claims, 7 drawing figures. 


1138 Electrochemical removal of fluoride ion from aqueous 
media. Lee, S.K. (to Andco Inc.). US Patent 3,926,753. 16 Dec 
1975. Filed date 11 Mar 1974. 8p. 

Contaminating fluoride ion is removed from an aqueous 
medium from industrial effluents, by an electrochemical method 
which includes formation of an insoluble aluminum fluoride com- 
pound or complex of the contaminant ion, utilizing an anode of 
aluminum, aluminum alloy or insoluble aluminum compound. The 
fluoride is changed to insoluble less toxic form. The method is ap- 
plicable to the removal of other contaminant ions, e.g., suspended 
solids. Also described are electrolytic cells and apparatuses useful 
in effecting the method. 6 Claims, 5 Drawing Figures. 


INORGANIC AND PHYSICAL CHEMISTRY 
REFER ALSO TO CITATION(S) 1226 


1138 (ORO—3018-153) Physico-chemical study of some 
areas of fundamental significance to biophysics. Annual report, 
1975—1976. McGlynn, S.P. (Louisiana State Univ., Baton Rouge 
(USA). Dept. of Chemistry). 15 May 1976. Contract E(40-1)- 
3018. 202p. Dep. NTIS $7.75. 

Lists of titles published, symposia attended, laboratory 
guests, departing personnel, and equipment purchased are 
presented in the first part of this report. It is to be emphasized that 
completed work already published is mentioned only by title. Re- 
ports are provided for research recently completed or in progress 
in the following areas: Rydberg spectroscopy, intermediate- 
coupling model for linear molecules, atomic correlation lines, elec- 
tronic structure of dicarbonyl compounds, absorption and emission 
characteristics of highly polar aromatics, valence-bond description 
of metal—anion interaction, and matrix elements of mono-excited 
Slater determinants constructed from axial spin-orbitals. (RWR) 


1140 Mean ad lifetimes of cesium chloride on nickel 
surfaces. Huang, L.W. (Illinois Inst. of Tech., Chicago); Wahlbeck, 
P.G. J. Phys. Chem.; 80: No. 13, 1477-1484(17 Jun 1976). 

A pulsed-molecular-beam method was applied to the study 
of the mean adsorption lifetimes of adsorbed CsCl on single crystal 
and polycrystalline nickel surfaces. The experiments were con- 
ducted in an ultra-high vacuum system free of hydrocarbon con- 
taminates and with pressures less than 2 x 10~* Torr. A molecular 
beam of CsCl was formed from species effusing from a double- 
oven effusion cell equipped with a conical orifice. A rotating 
chopper served to pulse the molecular beam; the CsCl molecular 
beam was on for 10.7 percent of the period of the cycle. The 
molecular beam struck a nickel target inclined at a 45° angle. Four 

ts were used in these experiments: Ni(i11) surface, Ni( 100) 
surface, clean polycrystalline Ni surface, and a contaminated 
polycrystalline Ni surface. The mean adsorption lifetimes were 
determined by measuring the rate of evaporation of CsCl from the 
surface by means of a surface ionization detector. The desorption 
has been found to follow first-order kinetics in cases of single 
crystal targets for which equilibrium surface coverage of the adsor- 
bate is much less than 0.001 monolayer. The activation enthalpy 
for the desorption process, AH*, and the preexponential, tau, are 
dependent on surface structure and surface cleanliness, but they 
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are not dependent on surface coverage. In an attempt to interpret 
the present values of tau, a mobile adsorption model must be 
used. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 1050, 1172, 1173, 1176, 1221, 
1222, 1413, 1460, 1834 


1141 (BNL—21390) Lattice dynamics of neon at high pres- 
sure. Eckert, J.; Axe, J.D.; Daniels, W.B. (Brookhaven National 
Lab., Upton, N. Y. (USA); Delaware Univ., Newark (USA)). 1976. 
Contract E(30-1)-16. Sp. (CONF-760601—9). Dep. NTIS $3.50. 

From Conference on neutron scattering; Gatlinburg, Ten- 
nessee, United States of America (USA) (6 Jun 1976). 

The phonon dispersion relations in a high-density Ne crystal 
have been measured in the [110],[110], and [111] symmetry 
directions at 8K using a triple-axis neutron spectrometer. The 
crystal was grown at a pressure of 6 kbar and at 82K in a new high 
pressure sample holder. A Born—von Karman force constant anal- 
ysis indicated that the interatomic forces in Ne remain predomi- 
nantly central in nature at this density. The data were found to be 
well represented in the harmonic approximation by a Len- 
nard—Jones potential with epsilon = 50.8 x 10-"* erg and sigma = 
2.818 A. A newly analyzed combination of three previous neutron 
scattering studies of phonon dispersion relations in Ne crystals of 
approximately equilibrium density was used in conjunction with 
the present results to derive a dispersion of quasiharmonic mode 
Grueneisen parameters. These were appropriately summed to ob- 
tain the macroscopic Grueneisen parameter. Quasi-harmonic cal- 
culations were shown to overestimate the compression dependence 
of phonon energies in Ne. 


(COO—716-091) Investigation of some lanthanide 

boron, carbon, nitrogen, chalcogen and halogen systems at elevated 

temperatures. Progress report, February 1, 1959—March 31, 1976. 

Eick, H.A. (Michigan State Univ., East Lansing (USA)). 1976. 
Contract E(11-1)-716. 24p. Dep. NTIS $3.50. 

Research is summarized on thermodynamic properties of 
borides, ThC,, EuC,, oxide-carbide phases, YbOC, Eu bromides, 
vaporization, fluorides, Y chlorides, etc. Preliminary results are 
given for the preparation of Gd(III) Cl-I phases and the vaporiza- 
tion of YbBrz,. 


1143 (COO—2810-3) Formation and study of exciplex 
systems: a low-pressure approach. Quarterly progress report No. 2, 
March 1, 1976—May 31, 1976. Sanzone, G. (Virginia Polytechnic 
Inst., Blacksburg (USA). Dept. of Chemistry). 1976. Contract 
E(11-1)-2810. 19p. Dep. NTIS $3.50. 

A system is being developed for forming and studying ex- 
cimers from the van der Waals ground states of gases. Status of the 
apparatus is reported. Calculations were made for concentration of 
dimers in cluster beams of noble gas mixtures. An experiment 
using a tuned laser to study the resonant absorption of excimers is 

roposed. (DLC) 


P 


1144 (GEPP—226) Synthesis of calcium chromate. Dillard, 
B.M.; Welbon, W.W. (General Electric Co., St. Petersburg, Fla. 
(USA). Neutron Devices Dept.). 21 May 1976. Contract E(29-2)- 
656. 21p. Dep. NTIS $3.50. 

The laboratory synthesis of calcium chromate suitable for 
thermal battery use was studied by three synthetic methods: reac- 
tion of calcium hydroxide with chromic acid, reaction of freshly 
slaked lime with chromic acid, and in-situ preparation of ammoni- 
um chromate and its reaction with freshly slaked lime. The am- 
monium chromate-lime reaction was used to prepare a sample for 
single-cell battery tests and for study of the process at a ten-pound 
yield level. Equipment necessary for production of calcium chro- 
mate by this process on a pilot plant scale is recommended. 


1145 (LA-UR—76-1455) Theory and measurement of x-ray 
diffraction from several acid phthalates. Barrus, D.M.; Blake, R.L.; 
Burek, A.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-Eng-36. 4p. (CONF-760830—1). Dep. NTIS 


$3.50. 

From International conference on the physics of X-ray spec- 
tra; Gaithersburg, Maryland, United States of America (USA) (29 
Aug 1976). 

Calculated and average measured values of the single crystal 
coefficient (R/sub c/) at characteristic line wavelengths are given 
for KAP, RbAP, TIAP, NaAP, and NH,AP. RbAP, ause it has 
twice the reflectivity of AP and nearly equal resolving power, 
should replace KAP as a standard for general spectroscopy. For 
quantitative analysis where reflectivity is most important TIAP is 
far superior at all useful wavelengths. Both RbAP and TIAP have 
good ratios of first to all higher order reflections. NH,AP has the 
interesting property that the second order R/sub c/ exceeds the 
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first order by a factor two or more from 15 to 60 degress of theta 
angle, and above 68 degrees. It is particularly useful for high 
dispersion measurements around 12 A. We have been able to 
resolve the solar NeX resonance doublet with this crystal in a 
rocket experiment. (LK) 


1146 (LBL—4991) Semiclassical theory for non-separable 
systems: construction of ‘’good’’ action-angle variables for reaction 
rate constants. Miller, W.H. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Apr 1976. Contract W-7405-Eng-48. 
20p. (CONF-760901—3). Dep. NTIS $3.50. 

From Faraday discussion on potential energy surfaces; 
Brighton, United Kingdom of Great Britain and Northern Ireland 
(UK) (8 Sep 1976). 

A semiclassical expression for bimolecular rate constants for 
reactions which have a single activation barrier is obtained in 
terms of the '’good’’ action variables of the (classical) Hamiltoni- 
an that are associated with the saddle point region of the potential 
energy surface. The formulae apply to nonseparable as well as 
separable saddle points. 


1147 (MLM—2332(OP)) Ab initio potential surface calcula- 
tions for the H + H,O and H + HF hydrogen atom exchange reac- 
tions. Wadt, W.R.; Winter, N.W. (Mound Lab., Miamisburg, Ohio 
(USA); Aezospace Corp., El ae. Calif. (USA)). 1976. Con- 
tract E-33-1-GEN-S53. a "(CON -760130—1). Dep. NTIS $3.50. 

From 12. international symposium on free radicals; Laguna 
Beach, California, United States of America (USA) (4 Jan 1976). 

"The calculations reveal that the H + H,O and H + HF 
exchange reactions are both characterized by a large energy barri- 
er (on the order of 20 to 30 kcal/mole) and a transition state pos- 
sessing significant Rydberg 3s character on the central atom. The 
presence of high energy barriers means that both exchange reac- 
tions will be extremely slow except at very high temperatures. 


1148 (PERC—0009-3) In situ conversion of coal. Larsen, 
J.W. (Tennessee Univ., Knoxville (USA). Dept. of Chemistry). 
1975. Contract E(36-2)-0009. Sp. Dep. NTIS $3.50. 

An attempt to repeat Tulupov’s work on catalytic 
hydrogenation failed to reproduce the reported Russian results. 
Nickel(II) stearate was prepared and purified and had the correct 
analysis, but no catalytic action was observed in an attempt to 
hydrogenate cyclohexane. Likewise, no catalytic effects were ob- 
served with stearic acid or nickel chloride. It was concluded that 
Tulupov’s results were erroneous. Muetterties has recently re- 
ported the development of a metal complex (formula given) which 
catalyzes the hydrogenation of benzene at low temperatures and 
pressures, but its synthesis is difficult and several attempts have 
failed. 


1149 (RFP-Trans—195) Absorption of carbon dioxide by 
aqueous soda solutions. Popa, T.M. [nd]. Translated from pp 63-66 
of Poverkhnostne yaveniya adsorbtsiya. Koord. vzaimodeystvie, 
1972. 3p. Dep. NTIS $3.50. 

The kinetics of adsorption of pure CO, by aqueous Na,CO, 
solutions was studied over a broad range of hydrodynamic condi- 
tions at 25°. Results are in good agreement with theory. (DLC) 


1150 (RFP-Trans—198) Interaction of vapors 
with different gases. Ershov, V.A.; Ershova, M.N.; Nikolaeva, I.A. 
[nd]. Translated from pp 34-44 of SAC—25(Rev.8/70). 9p. Dep. 
NTIS $3.50. 

Oxidation of P vapors by CO, CO,, and H,O was seated 1 in 
order to determine possible causes of P loss in elects on 
and during operation of furnaces and electrostatic peecipieators. 
Properties of the phosphorus oxides were calculated. Partial oxida- 
tion of P vapors occurs at 670°K, intense oxidation occurs at 
1070°K, and the reverse reaction (reduction of P oxides) occurs 
above 1070°K. Cottrell dust had no effect on reaction products. 
Electrical discharge has a definite effect on the reaction, with CO 
being formed at 590°K. (DLC) 


1151 (RFP-Trans—201) Action of cesium on ethylene and 
other compounds. Clusius, K.; Mollet, H. Translated from Helv. 
Chim. Acta; 39: 363-375( 1956). 14p. Dep. NTIS $3.50. 

The capability of cesium for adding ethylene, first described 
by Hackspill and Rohmer, is investigated in more detail. The reac- 
tion product Cs,C,H, possesses hydrogenating properties and, in 
association with metallic cesium, pronounced polymerization pro- 
perties: (a) At normal pressure and room temperature, ethylene in 
contact with cesium is converted to a mixture of ethane and bu- 
tane. (b) At pressures of 50 atm and temperatures of 40 to 100°C, 
ethylene is polymerized to a mixture of higher olefins, in which 
isooctene and decene predominate. In this case 1 g-atom of cesium 
can convert 50 mole ethylene without any perceptible loss of cata- 
lytic capability. (c) Methyl iodide alters the addition product in 
the sense that it releases considerable quantities of acetylene on 
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reaction with water. (d) The attack of propylene on cesium at 
room temperature occurs far more slowly than that of ethylene. At 
higher temperatures, slow polymerization under pressure also oc- 
curs in this case. Cesium reacts immediately with pure carbon 
dioxide, with strong heating and production blue-black 
products, which form a clear alkaline solution of glycolic acid 
when dissolved in water. When cesium is dissolved in ammonia, it 
reacts with carbon dioxide at -78°C in a few hours to form cesium 
formate and cesium carbaminate. Benzene yields cesium phenyl, 
togehter with free hydrogen, which indicates a substitution reac- 
tion. When reacted with water, the product at spade + ian ne and 
= among other substances. An or 
ic cesium by thermal decomposition o' 
preparation from cesium alum, is described. 


1152 (RFP-Trans— 194) Study of the reaction between cesium 
and carbon dioxide. Setton, R. Translated from Bull. Soc. Chim. 
Fr.; 1400-1404(1958). 1 lp. Dep. NTIS $3.50. 

The reaction between cesium and carbon dioxide yields a 
product of formula CO,Cs,, which seems to be ‘’cesium cesiofor- 
mate,’’ i.e., CsCOOCs. Its hydrolysis yields one molecule of cesium 
formate and one of hydroxide. When heated, cesium cesioformate 
yields the oxalate (COOCs), and metallic cesium. 


1153 (RFP-Trans—193) Effect of alkali metals on carbon 
dioxide. Beguin, F.; Setton, R. Translated from Bull. Soc. Chim. 
Fr.; 11: 3814-3816(1970). 5p. Dep. NTIS $3.50. 

The reaction of Na, K, Rb, or Cs with CO, at high tempera- 
tures leads to mixtures of the oxalate and neutral carbonate of the 
metal as well as to carbon monoxide. A general scheme is 
proposed for the formation process of these different compounds. 


1154 (RFP-Trans—200) investigation of 
the interaction of CO, and H, under combined on ZnSe. 
Pimenova, L.N.; Kirovskaya, I.A. Translated from Tr. Tomsk. Gos. 
Univ.; No. 249, 63-66( 1973). 3p. Dep. NTIS $3.50. 

The process of desorption of the products of the interaction 
of CO, and CO, + H, with a surface of ZnSe is studied. Theories 
of the mechanism of the surface reaction of H, conversion with 
CO, are developed. 


cesium os to as ren as its 


1155 Collisional transition probability and non-equilibrium 
unimolecular rate. Bhattacharjee, R.C.; Forst, W. (Laval Univ., 


Quebec). pp 681-689 of In Fifteenth international symposium on 
combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The rate constant for a unimolecular reaction at the low- 
pressure limit under non-equilibrium conditions (k/sub o/) is a 
function of the collisional transition probability q/sub i yields j/. 
For polyatomic molecules, the form of q/sub iyieldsj/ can only be 
surmised at present. We have used six models of q/sub iyieldsj/, 
representing energy transfer that can be termed efficient (bimodal 
Gaussian and bimodal gamma transition probability models), ineffi- 
cient (exponential and Schwartz-Slawsky-Herzfeld models) and in- 
termediate (unimodal Gaussian and unimodal gamma models), and 
have computed k,/k, and AE/sub a0/ = E/sub a0/ - E/sub a0/, 
where k, is the equilibrium low-pressure rate constant, and AE/sub 
a0/ is the temperature coefficient of kg/ko, i.e., the difference in 
the corresponding experimental (Arrhenius) activation energies, 
for two molecular models based on the pyrolysis of H,O, and the 
isomerization of CH,;NC at low pressures. It turns out that when 
compared at the same average energy transferred per deactivating 
collision, the various transition probability models give results for 
k,/kg and AE/sub a0/ that are independent of the nature of the 
decomposing molecule, are virtually indistinguishable experimen- 
tally, and in particu = approximately - 2kT as the maximum 
AE/sub a0/ due to ine nt energy t er. 


1156 Influence of chemical binding on the structure of the x- 
ray in the region of the 4d absorption edges of cerium. 
Zimkina, T.M.; Lyakhovskaya, I.I. (A. A. Zhdanov State Universi- 
ty, Lenin grad). Sov. Phys. - Solid State (Engl. Transl.); 18: No. 4, 
655-657( Apr 1976). 
The x-ray absorption spectra along with the quantum effi- 
ciency spectra, is studied for Ce, CeO,, and Ce,S,. (AIP) 


1157 pe identification of the binary 
complxes of chromium in low matrices. DeVore, T. 
(Ames Lab., IA). Inorg. Chem.; 15: No. 6, 1315-1317(Jun 1976). 
products of the the cocondensation of Cr atoms with N, at 
10 K have been investigated using infrared and uv-visible spec- 
troscopy and the products of the condensation of Cr atoms with 
N,/Ar mixtures have been investigated using infrared spectroscopy. 
From the behavior of each species upon annealing and upon 
changing the concentration of N, in the matrix, the binary 
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dinitrogen complexes Cr(N;)/sub n/, where n = 1—6, have been 
identified. Tentative structures have been determined for each 
complex from the analysis of the spectrum. In addition, the elec- 
tronic spectrum of Cr(Nz)., obtained in a nitrogen matrix, has 
been analyzed. The observed A value for this octahedral complex 
was found to be 28,800 cm™', which clearly establishes that N, is a 
strong-field ligand. 


1158 Isopiestic determination of the activity coefficients of 
some aqueous rare earth electrolyte solutions at 25°C. I. The rare 
earth chlorides. Spedding, F.H.; Weber, H.O.; Saeger, V.W.; 
Petheram, H.H.; Rard, J.A.; Habenschuss, A. (Ames Lab., lowa). 
J. Chem. Eng. Data; 21: No. 3, 341-360(Jul 1976). 

The osmotic coefficients of the aqueous trichlorides of La, 
Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, and Y were 
determined from 0.1 M to saturation at 25°C. Semiempirical least- 
squares equations were obtained for the osmotic coefficients as a 
function of molality and these equations were used to calculate 
water activities and mean molal activity coefficients. The water ac- 
tivities of the light rare earth chlorides at constant molalities are 
higher than for the heavy rare earths, while the mean molal activi- 
ty coefficients are larger for the heavy rare earths than for the 
light ones. The above effects are discussed in terms of changes in 
the cationic radii and hydration of the rare earth ions. 


1159 Review of the osmotic coefficients of aqueous H,SO, at 
25°C. Rard, J.A.; Habenschuss, A.; Spedding, F.H. (Ames Lab., 
IA). J. Chem. Eng. Data; 21: No. 3, 374-379(Jul 1976). 

Among the most widely used isopiestic standards for aque- 
ous solutions are NaCl, KCI, CaCl,, and H,SO,. The purpose of 
this paper is to reexamine and update the osmotic coefficient data 
for H,SO, at 25°C. A semiempirical equation is given which 
represents the osmotic coefficients of this electrolyte to within the 
experimental error of the data from 0.1 to 27.7 m. 


1160 Kinetics and mechanism of the conversion of a coor- 
dinated thiol to a coordinated disulfide by the one-equivalent oxi- 
dants neptunium(VI) and cobalt(III) in aqueous perchloric acid. 
Woods, M.; Karbwang, J.; Sullivan, J.C.; Deutsch, E. (Argonne 
National Lab., IL). Inorg. Chem.; 15: No. 7, 1678- 1682(Jul i 76). 
Reaction of excess ( 2-mercapt 

N,S)bis(ethylenediamine )cobalt(II1), I, with the 1l-equiv " euldant 
Np(VI) (or Co**(aq)) in aqueous perchloric acid media is shown 
to lead to (2-aminoethyl-N 2-ammonioethyl  disulfide-S') 
bis(ethylenediamine )cobalt(III), Il, according to the stoichiometry 
5H* + 21 + Np(VI) yields Il + Co**(aq) + Np(V) + 2enH,**. This 
reaction follows the rate law -d[I]/dt = k’’ [I] [oxidant]. For 
Np(VI) as oxidant k"’ is independent of [H*]; at 25°C, u = 1.00 M 
(LiCIO,), k’’ = kg = 2842 +- 15 M7 s“', AH,* = 7.57 +- 0.08 
kcal/mol, and AS,* = -17.4 +- 0.3 eu. For Co**(aq) as oxidant, k’’ 
= ky + k/sub -1/[H*]~' where the inverse acid path is taken to 
reflect oxidation by CoOH**(aq); at 25°C, w = 1.00 M (LiCIO,), 
ko = 933 +- 32 M“' s', k/sub -1/ = 1152 +- 22 s“', AH,* = 12.5 
+- 0.7 kcal/mol, AH*/sub -1/ = 18.0 +- 0.4 kcal/mol, AS,*= -3.1 
+- 2.4 eu, and AS*/sub -1/ = 15.8 +- 1.2 eu. It is proposed that the 
conversion of I to II proceeds by initial l-equiv oxidation of the 
coordinated thiol, reaction of the resultant coordinated thiol vadi- 
cal (RS.) with additional I to form a relatively stable radical ion 
dimer (RSSR.~), and then internal electron transfer within the 
dimer to yield Co**(aq) and II which contains a coordinated disul- 
fide. The possible generality of this mechanism and its relevance to 
biological metal-thiol-disulfide interactions are noted. 


1161 yes of molecular dynamics computations to the 
conformal ionic solution theory: Thermodynamics of binary molten 
salt mixtures. Saboungi, M.; Rahman, A. (Chemical Engineering 
Division, Argonne National ‘Laboratory, Argonne, Illinois 60439). 
J. Chem. Phys.; 65: No. 6, 2393-2399( 15 Sep 1976). 

An evaluation of the coefficient a (T,V) as defined in the 
equation for the excess Helmholtz free energy of mixing of binary 
solutions, AA/sub m//sub E/=a (T,V)(A/sub i/-A/sub j/)*X/sub 
i/X/sub j/ +..., derived from the conformal ionic solution theory is 

nted. This coefficient is shown to be negative and propor- 
tional to a fluctuation energy. The sign agrees with experimental 
calorimetric data of binary molten salt mixtures. A molecular 
dynamics computation of a (T,V) was made to compare theory 
and experiments. The calculated values are strongly dependent on 
the form of the repulsive contribution to the es tentials (Tosi 
and Fumi model and Michielsen, Woerlee, and Ketelaar 
model). Criteria for testing the repulsive part of” proposed pair 
potentials are suggested as a result of this investigation. (AIP) 
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1162 Winery ont Coe tea. m isotope effects in N- 
deethylation reactions. Nelson, S.D.; Pohl, L.R.; Trager, W.F. 
(Univ. of California, San Francisco). J. Med. Chem.; 18: No. 1, 
1062-1065(Nov 1975). 

Lidocaine (1), labeled specifically with deuterium in the a- 
methylene (lidocaine-d,, 2) and B-methyl (lidocaine-d,, 3) carbon 
atoms of the terminal amino group, was used to probe the 
mechanism of oxidative N-deethylation by rat liver microsomes. 
The reaction rates were determined by measuring the formation of 
acetaldehyde colorimetrically. This general assay for oxidative N- 
deethylation reactions has the advantages of being rapid, produc- 
ing a relatively stable colored derivative and being linear over the 
range of 0.25-4 yg of acetaldehyde formed per milliliter of incu- 
bate. Deuterium substitution at the methylene carbon atoms, the 
presumed site of initial oxygen insertion, revealed a k/sub H//k/sub 
D/ = 1.49 +- 0.11 and a K/sub m//sup D//K/sub m//sup H/ = 1.23. 
Deuterium substitution on the terminal methyl groups showed a 
k/sub H//k/sub D/ = 1.52 +- 0.10 and a K/sub m//sup D//K/sub 
m//sup H/ = 0.92. The results are explained in terms of both pri- 
mary and secondary isotope effects on a possible rate-determining 
step in the N-deethylation sequence. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 333 


1163 (BNL—21294) Report on process design studies of a 

tritium recovery process using dual temperature exchange with 
metal hydrides. Benenati, R.F. (Brookhaven National Lab., Upton, 
—- 22 Jan 1976. Contract E(30-1)-16. 385. Dep. NTIS 
4.00. 


Studies were made of the process characteristics of a plant 
to decontaminate tritiated water using dual temperature exchange 
with VH,. Feed to the plant consists of 300 kg/day on water con- 
taining 1 Ci/kg of tritium. A reference design was developed based 
on a decontamination factor of 10? and 10 kg/day of enriched 
product. This design requires a total of 48 ideal separation stages, 
22 stages in the enriching section and 26 stages in the stripping 
section. Only low grade heat is required for the heating cycle and 
a relatively small (12 ton) ice machine is required for the cooling 
cycle. A total plant inventory of approximately 10 tons VH, is 
required. A mechanical design of the dual temperature stage 
complete with all heat transfer surfaces and flow diverters was 
devised and modeled. Since the process involves periodic swings in 
temperature between 0 and 60°C, a substantial portion of the 
operation is expected to be in unsteady state transition from one 
state to another. A two-step experimental program has been 
presented: the first step consists of a single stage unit, i.e., one hot 
bed and one cold bed operating in a simple closed loop. The 
second stage in the experimental program would consist of five 
stages operating as a small cascade. (DLC) 


1164 (MIT—2793-4) Nonequilibrium photochemical reactions 
induced by lasers. Technical report. Steinfeld, J.1. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Chemis- 
try). Feb 1976. Contract E(11-1)-2793. 5p. Dep. NTIS $3.50. 

Results of preliminary experiments on laser-driven thermal 
isotope diffusion in BCI, ('°B/''B) are tabulated. The laser-induced 
reaction of propyl iodide and HI is being studied in order to 
— data for modelling non-equilibrium chemical reactions. 
(JGB) 


1165 (PB—244793) Isotopic purification of helium by dif- 
ferential distillation below the lambda-point. Report of investiga- 
tions, 1975. Tully, P.C. (Bureau of Mines, Amarillo, Tex. (USA)). 
Jul 1975. 2Sp. (BM-RI—8054). NTIS $3.25. 

In a continuing effort to improve processes and methods of 
helium purification, a differential distillation at 4.2 to 1.6 K was 
used to reduce the helium-3 in helium-4 from about 200 to less 
than 1 part per billion by mole. The results from four stills ranging 
in size from 1 to 25 liters are reported. The method has the poten- 
tial to be adapted to commercial-scale separations. (GRA) 


1166 Gas-chromatographic fractionations of stable isotopes of 
carbon and oxygen in carbon dioxide. Shepard, A.T.; Danielson, 
N.D.; Pauls, R.E.; Mahle, N.H.; Taylor, P.J.; Rogers, L.B. (Univ. of 
Georgia, Athens). Sep. Sci.; 11: No. 2, 279-292(1976). 

A high-precision gas chromatograph was used in conjunc- 
tion with a quadrupole mass spectrometer and an on-line computer 
to study the fractionation of carbon and oxygen isotopes in carbon 
dioxide on two solid adsorbents and on a variety of liquid phases. 
For adsorption studies the relative retention is reported as a func- 
tion of temperature on Porapak Q and silica gel. On the former, a 
values are on the order of 1.0027 +- 0.0001 (standard deviation) 
for the carbon isotopes and 1.0011 +- 0.0002 for the oxygen spe- 
cies, while on silica gel the values are 1.0031 +- 0.0004 and 


ERA VOL. 2, NO. 1 


1.0050 +- 0.0008, respectively. Differential thermodynamic data 
were reported. Using diethanolamine and polyethylene imine 
columns in gas-liquid chromatography, greater fractionation was 
found. However, column bleed and decomposition of the liquid 
phase were serious problems. (auth) 


1167 Theoretical calculation of the equilibrium constant for 
the isotopic exchange reaction between H,O and HD. Bardo, R.D.; 
Wolfsberg, M. (Univ. of California, Irvine). J. Phys. Chem.; 80: 
No. 10, 1068-1071(6 May 1976). 

A theoretical calculation is presented for the equilibrium 
constant of the isotopic exchange reaction HO + HD = HDO + 
H, between 220 and and compared with experimental data 
in the temperature range 280-600°K. A correlation for the 
Born—Oppenheimer approximation is included in the calculation. 
The theoretical curve of the equilibrium constant as a function of 
temperature differs from the experimental least-squares curve ob- 
tained between 280 and 475°K by at most 0.7 percent. 


ORGANIC CHEMISTRY 
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CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 22, 102, 117, 209, 1148, 1151, 
1160, 1194, 1202, 1203, 1216, 1413 


1168 (ORNL/TM—5441) Electrical and optical properties of 
the TTF-halides. Warmack, R.J.; Callcott, T.A. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Jun. 1976. Contract W-7405-eng-26. 
85p. Dep. NTIS $5.00. 

Thesis. Submitted by R.J. Warmack to Univ. of Tennessee, 
Knoxville. 

Recent interest in the highly conductive charge transfer or- 
ganic crystals, particularly tetrathiofulvalene-tetracyanoquin- 
odimethane (TTF-TCNQ), prompted this investigation of TTF- 
TCNQ and other systems. Results of conductivity measurements 
on TTF-TCNQ confirm results obtained by other authors. TTF was 
found to combine with the halogens to form crystals with interest- 
ing electrical properties due to the segregated stacking of the TTF 
molecules. The monoclinic forms of TTF-I/sub n/ and TTF-Br/sub 
n/ (n approximately 0.7) have a high conductivity (100-550 (- 
cm)~') which is almost temperature independent for a very broad 
region near room temperature but displays a thermally activated 
conductivity at low temperature. Unlike monoclinic TTF-Br/sub n/, 
monoclinic TTF-I/sub n/ displays a strong hysteresis in its conduc- 
tivity upon temperature cycling. The conductivity of the orthor- 
hombic form of TTF-I/sub n/ (n = 2) is about five orders of mag- 
nitude lower than the monoclinic form at room temperature and is 
thermally activated over the entire temperature range. Polarized 
single crystal optical reflectance measurements in the spectral re- 
gion from 0.6 eV to 5 eV on the two crystalline forms of TTF- 
I/sub n/ were made. The reflection of light polarized along the 
conducting axis of the monoclinic crystals was typical of Drude- 
like free electron gas with the edge occurring at about 1.15 eV. 
Optical properties were determined by a Lorentzian oscillator 
fitting procedure. Results indicated that the majority of the visible 
spectrum can be attritubed to TTF* transitions. 


1169 Flammability and combustion properties of polyolefinic 
materials. Richard, J.R.; Vovelle, C.; Delbourgo, R. (CNRS, Orle- 
ans la Source, France). pp 205-216 of In Fifteenth international 
——— on combustion. Pittsburgh; Combustion Inst. (1975). 
From 15. international symposium on combustion; Tokyo, 
Japan — Aug 1974). 
See CONF-740859—. 

Polyolefin samples were subjected to thermogravimetric 
analysis, pyrolysis and flame structure studies. Polyethylenes (low 
and high density) and polypropylene give stable counter-diffusion 
and diffusion flames for which temperature and species profiles 
can be determined with excellent reproducibility. Low oxygen in- 
dices and mass burning rates were measured for these materials, 
whereas the tendency of polystyrene to char limits the application 
of these methods. Evidence is given for the composition of the 
gaseous phase generated by the pyrolysis process. The flames are 
fed by the flammable mixture produced by the pyrolysis reaction 
mixed with traces of oxygen that appear to be present in the 
"feeding space’’ between the flame and the polymer melt. 
Complete analysis and profiles are given. The limitations of the 
Low Oxygen Index determination as a practical test are discussed 
and its validity questionned. 


1170 Laminar flame spread over PMMA surfaces. Fernandez- 
Pello, A.; Williams, F.A. (Univ. of California, San Diego, La 
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Jolla). pp 217-231 of In Fifteenth international symposium on 
combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

A study is made of the mechanisms by which laminar flames 
spread over flat surfaces of polymethylmethacrylate, in directions 
ranging from downward to horizontal. Measurements of spread 
rates, temperature fields and velocity fields are reported. 
Techniques employed include thermocouple probing, photography, 
interferometry, radiometer measurements, sampling followed by 
gas pee ps and particle-track Oeclond, A simplified 
theoretical model of the spread process is deve , involving for- 
ward heat conduction through the solid as the major mode of the 
energy transfer and thermal runaway of a gas-phase ignition reac- 
tion of methylmethacrylate vapor in a boundary layer just up- 
stream from the point of flame attachment. The extent to which 
this physical model lies to other materials will on the 
duonal end chemieul tnstie properties of those taba oy 


1171 Roles of alkyiperoxy and alkoxy radicals in alkyl radical 
oxidation at room temperature. Parkes, D.A. (Shell Research Ltd., 
Chester, Eng.). pp 795-805 of In Fifteenth international symposi- 
um on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Using a molecular modulation spectrometer, the ultraviolet 
absorption spectrum of t-butyl-peroxy radicals has been found on 
photolysing azoisobutane/oxygen mixtures and shown to be vir- 
tually identical to those of methyl- and ethyl-peroxy radicals; it is a 
broad continuum extending from 210 to 290 nm with a maximum 
near 240 nm, where the absorption cross-section is 2.2 +— 0.4 x 
10-"** cm? mole. The radical combination process is very slow, 
and the controlling reactions are determined. The production of 
the slowly reacting t-butylperoxy radical has been demonstrated in 
mixtures of azomethane, oxygen and isobutane and the yield has 
been used to measure the amount of non-termination in the com- 
bination of methylperoxy radicals with themselves. Isobutane 
scavenges the methoxy products leading to t-butyl and then t-bu- 
tylperoxy radicals. At room temperature the fraction is measured 
to be 0.33 +— 0.05. The overall rate constant for methylperoxy 
radical combination, k, = 3.9 x 10-" cm* mol" sec . 


1172 1-methyl-4-thiouraci acid, C,,H, Hg 


lyl-p-mercuribenzoic 
N,0,S. Hawkinson, S.W.; Pal, B.C.; Einstein, J.R. (Oak Ridge Na- 
tional Lab., TN). Cryst. Struct. Commun.; 4: 557-560( 1975). 

The structural determination of 1-methyl-4-thiouracilyl-p- 
mercuribenzoic acid is described. The positions of the Hg and S 
atoms were determined from a Patterson map, and the remaining 
nonhydrogen atoms were located from the difference Fourier 
phased from atomic coordinates that are listed. (BLM) 


X-ray and neutron diffraction studies on HW,(CO), 

(NOXP(OCH;)s). A compound with a slightly asymmetric 

bond. Love, R.A.; Chin, H.B.; Koetzle, T.F.; Kirtley, S.W.; 
Whittlesey, B.R.; Bau, R. (Univ. of Southern California, Los An- 
geles). J. Am. Chem. Soc.; 98: No. 15, 4491-4498(21 Jul 1976). 

The molecular structure of HW,(CO),(NO)(P(OCHs)s), 
prepared by treating HW,(CO),(NO) with trimethyl phosphite, 
was studied with x-ray and neutron diffraction techniques. The 
presence of the bulky P(OCHs3), ligand eliminated the packing dis- 
order problems which occurred in the earlier neutron diffraction 
analysis of HW,(CO),(NO), and allowed the detailed geometry of 
the WHW region to be examined closely for possible asymmetric 
features. The structure of HW,(CO),(NO)(P(OCHs)s3) consists of 
W(CO); and W(CO),(NO)(P(OCH;)3) fragments joined by a sin- 
gle WHW three-center bond. The nitrosyl ligand was located at an 
axial position, thereby confirming earlier results on HW,(CO) ( 
NO). In the present neutron diffraction study the WHW bond was 
found to be slightly asymmetric, the difference between the two 
W—H distances being 0.035 (10) A. The hyd m atom is closer 
to the W(CO), group than to the W(CO);(NO)(P(OCH;)s) group, 
as expected since the W(CO), unit is the more electron-deficient 
half of the molecule. The rest of the structure is very similar to 
that of HW,(CO),(NO). The molecule has a bent backbone with 
staggered equatorial ligands, and the hydrogen atom is significantly 
removed from the point of intersection of the axial W—C and 
W—N_ vectors. Crystallographic details for HW,(CO),( 
NO)(P(OCHS)3): unit cell P anti |; a= 10.012 (7), b = 11.261 (8), 
c = 9.062 (6) A; a= 90.84 (5), B = 90.52 (6), y = 76.35 (4)*; V 
= 992.7 A*, Z=2. 


1174 Calculations of steric hindrance in ester hydrolysis based 
on estimation of van der Waals strain of alkanes. DeTar, 
D.F.; Tenpas, C.J. (Florida State Univ., Tallahassee). J. Am. Chem. 
Soc.; 98: No. 15, 4567-4571(21 Jul 1976). 
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Steric hindrance is traditionally defined by the Taft E/sub s/ 
values, which are derived empirically from rates of acid-catalyzed 
hydrolysis of esters: E/sub s/ = —log (k/ke), where k is the rate 
constant for any ester RCOOEt and k, is for ethyl acetate. In this 
paper, the utility of hydrocarbon models for calculating E/sub s/ 
‘or R alkyl and cycloalkyl is explored. The postulate is that E/sub 
s/ is proportional to AAH = [AH/sub f/° (neoalkane) — AH/sub f/° 
(isoalkane)], where neoalkane is RC(CHs;)3. The neoalkane is in- 
tended to reflect the degree of steric strain in the tetrahedral inter- 
mediate and the isoalkane that is in the ester. Empirical 
procedures for estimating AH/sub f/° prove relatively useless for 
these calculations. However, AH/sub f/° estimated from molecular 
mechanics does provide good values: for example, E/sub s/ = 
4.419 + 0.55244H has a standard deviation of 0.4 for a total 
range of 4, and the correlation coefficient is 0.95 for 24 esters. 


1175 Novel di from Dollabella californica. Ireland, C. 
(Scripps Institution of Oceanography, La Jolla, CA); Faulkner, 
D.J.; Finer, J.; Clardy, J. J. Am. Chem. Soc.; 98: No. 15, 4664- 
4665(21 Jul 1976). 

The sea hare Dollabella californica Sterns, a large soft- 
bodied opistobranch mollusk, was collected at Isla Partida, Gulf of 
California. The digestive gland of Dollabella, contained a number 
of terpenoid compounds which are probably of dietary origin. The 
major components of the digestive gland extracts are a series of 
diterpenes which appear to be closely related. The structural deter- 
mination has been obtained by single-crystal x-ray diffraction anal- 
ysis for a diterpene | having a novel 5,1 1-bicyclic carbon skeleton. 
(DDA) 


1176 Electronic spectra of crystals of d um tetrafor- 
mate and the tetrasulfatodimolybdenum(II) ion. Cotton, F.A. 
(Texas A and M Univ., College Station); Martin, D.S.; Fanwick, 
P.E.; Peters, T.J.; Webb, T.R. J. Am. Chem. Soc.; 98: No. 15, 
468 1-4682(21 Jul 1976). 

Polarized absorption spectra on single crystals of Mo,(O,CH 
), and K,Mo,(SO,), were used to study the electronic transitions. 
The spectra were presented and the results were compared with 
other quadruply bonded dimolybdenum systems. The charac- 
teristics and possible mw interactions of the carbonyl ligand group 
were also explored. (DDA) 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 408 


1177 Isotope shifts in methane near 6000 cm™'. Fox, K.; Hal- 
sey, G.W.; Jennings, D.E. (Department of Physics and Astronomy, 
The University of Tennessee, Knoxville, Tennessee 37916). J. 
Chem. Phys.; 65: No. 4, 1590-1591(15 Aug 1976). 

Iso shifts for well resolved vibration-rotation spectra of 
"CH, and “CH, in the 6000 cm“ region are reported. (AIP) 


ELECTROCHEMISTRY 
REFER ALSO TO CITATION(S) 1031 


1178 (LBL—2702) Distribution of mass transport rates along 
parallel electrodes in forced convection. Landau, U. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jan 
1976. Contract W-7405-ENG-48. 354p. Dep. NTIS $10.50. 

Thesis. 

Distribution of ionic mass transport rates along a segmented 
plate-electrode embedded in the wall of a flow channel was mea- 
sured by the limiting current technique. Local mass transfer coeffi- 
cients were determined in the electrodeposition of copper with 400 
equal to or less than Re equal to or less than 125,000 and Schmidt 
numbers of 1200 equal to or less than Sc equal to or less than 
25,000. In the laminar flow region (400 equal to or less than Re 
equal to or less than 2500) local transport rates are correlated by 
Sh/sub x/ = 1.247 (Re Sc(d/sub h/x)/sup 0.331/. In turbulent flow, 
the length of the entrance section, X/sub e/, is shown to be inde- 
pendent of Sc: X/sub e//d/sub h/ = 756Re~®*.*’. The local turbulent 
transport rates in the entrance section (0 less than X/d/sub h/ 
equal to or less than 0.73) are represented by Sh/sub x/ = 
0.067Re®.™Sc'/* (d/sub h//x)®.*. Results indicate that the decay of 
turbulent eddies near a solid wall is proportional to the cube of 
their distance from it. The exponent on the Re number points 
towards a St number dependence on »\/f rather than towards the 
linear dependence indicated by the Chilton-Colburn analogy. 
Mechanically grooved electrodes, as well as electrodes with 
"random"’ type roughness, yield higher limiting rates than on 
smooth surfaces. The relative height of the roughness elements to 
the diffusion layer thickness is the dominant parameter. Qualitative 
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information about flow interaction with surface protrusions was 
gained by inspection of the deposits. Preferential deposition was 
observed on surface protrusions small with respect to the boundary 
layer thickness; larger protrusions gave rise to wake-shaped 
deposits. (DLC) 


1179 (UCRL-Trans—11105) Current yield during separation 
of lithium on a liquid bismuth cathode. Morachevskii, A.G.; 
Demidov, A.I.; Gerasimenko, L.N.; Bikina, G.V. Translated from 
Izv. Vyssh. Uchebn. Zaved., Tsvet. Metall.; 17: No. 3, 94-95( 1974). 
5p. . NTIS $3.50. 

current efficiency in a fused eutectic LiCI—LiF elec- 
trolytic cell was studied as a function of current density, volumet- 
ric concentration of Li, and surface concentration of Li. The curve 
for the current density dependence passes through a maximum and 
therefore at high current densities the current yield decreases. For 
both the volumetric and surface Li concentrations there is first a 
slow decrease in current yield followed by a sharp decrease. (JSR) 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 1171, 1192, 1200 


1180 (RLO—2230-T2-15) Diffusion controlled reactions and 

reactions in solution. Annual progress report. Noyes, 
R.M. (Oregon Univ., Eugene (USA)). 29 May 1975. Contract 
AT(45-1)-2230. 10p. Dep. NTIS $3.50. 

Aqueous hydrogen peroxide is reduced photochemically by 
dissolved hydrogen. At hydrogen peroxide concentrations above 
about 10-* M, the quantum yields are quantitatively consistent 
with those calculated from previously published rate constants. At 
lower concentrations of hydrogen peroxide, observed quantum 
yields are lower by factors of up to 10* than are those calculated 
from the same rate constants. The discrepancy indicates that 
hydrogen atoms are being destroyed by a process having an effec- 
tive first order rate constant of about 600 sec and setting a max- 
imum kinetic lifetime of about a millisecond for those atoms. This 
destruction may involve an impurity that is not itself destroyed by 
reaction with hydrogen atoms. Alternatively, it may involve a 
previously unobserved reaction of aqueous hydrogen atoms to 
form H,* + OH-. The nature of this reaction must be established 
before it is clear whether or not photochemical space intermitten- 
cy is a viable technique for measuring the diffusion coefficients of 
hydrogen atoms in water, but the existence of this reaction is of 
potential importance to understanding the radiation chemistry of 
aqueous systems. Articles published under this contract are sum- 
marized. 


1181 Photoionization mass spectrometry of 2-fluoropropane 
and 2,2-difluoropropane. A novel determination of the proton affini- 
ty of vinyl fluoride and 1,1-difluoroethylene. Williamson, A.D.; 
LeBreton, P.R.; Beauchamp, J.L. (California Inst. of Tech., 
Pasadena). J. Am. Chem. Soc.; 98: No. 10, 2705-2709(12 May 
1976). 

Photoionization efficiency curves for the parent and abun- 
dant fragment ions from 2-fluoropropane and 2,2-difluoropropane 
are reported in the energy region between threshold and 13 eV. 
For 2-fluoropropane an adiabatic ionization potential of 11.08 +- 
0.02 eV is determined, with apparent thresholds of 11.23 +- 0.03, 
11.53 +- 0.03, and 11.75 +- 0.03 eV for the fragment ions 
(CHs),CF*, CH:CHF*, and CHsCHF*, respectively. For 2,2- 
difluoropropane an adiabatic ionization potential of 11.42 +- 0.02 
eV is determined, with appearance thresholds of 11.57 +- 0.03 and 
11.81 +- 0.03 eV for the fragment ions CH,CF,* and CH,CF,*, 
respectively. These data are interpreted in terms of the ther- 
mochemistry of the neutrals and ions involved. From the dif- 
ference in thresholds for the loss of CH, and CHs, a thermochemi- 
cal cycle yields the proton affinities of vinyl fluoride (173.6 
kcal/mol) and 1,1 difluoroethylene (174.8 kcal/mol), independent 
of the heats of formation of any neutral species. 


1182 Conformational state of surfactants in the solid state and 
in micellar form. A laser-excited Raman sca study. Ka- 
lyanasundaram, K.; Thomas, J.K. (Univ. of Notre Dame, IN). J. 
Phys. Chem.; 80: No. 13, 1462-1473(17 Jun 1976). 

The Raman spectra of a series of cationic, anionic, and 
nonionic surfactants have been examined as pure solids or liquids, 
and in aqueous micellar solutions. The spectra show that cationic 
surfactants such as_ hexadecyltrimethylammonium bromide 
(CTAB), dodecylammonium chloride (DAC), and decyl- 
trimethylammonium bromide (DeTAB), along with anionic surfac- 
tants such as sodium laurate (NaL) and sodium lauryl sulfate 
(NaLS) exist in all-trans structures in the crystalline state. Aque- 
ous micellar solution of these surfactants show additional Raman 
lines which correspond to a liquidlike nature of the micellar core. 
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Raman spectral studies indicate that the ethylene oxide chains in 
nonionic surfactant such as Igepal CO-880 and Brij 35 assume 
dihedral helical structures. Nonionic liquid surfactants with shorter 
ethylene oxide chains such as Triton X-100 and Igepal CO-630 
have a major part of the ethylene oxide chain in an open coil 
form. No significant differences are observed in Brij 35 in H,O. 
However, micellization of Igepal CO-630 shows spectra which in- 
dicate a partial ordering of the ethylene oxide chains. The phase 
changes associated with the electrolyte-induced sphere-rod transi- 
tion in micellar systems have also been examined by Raman spec- 
troscopy. These studies show a greater ordering of the hydrocar- 
bon chain in the rod-shaped compared to the sphere-shaped ag- 
gregates. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 1180 


1183 (BNL—21341) Polyketones and polysulfones for conser- 
vation in the ethylene r market. Steinberg, M. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Apr 1976. Contract E(30-1)- 
16. 22p. (CONF-760823—5). Dep. NTIS $3.50. 

From Meeting of the American Institute of Chemical En- 
gineers; Atlantic City, New Jersey, United States of America 
(USA) (27 Aug 1976). 

Because of the increase in cost of foreign oil, ethylene costs 
have increased markedly within the last several years. There is a 
sizable incentive to reduce raw material cost for basic polymer 
manufacture. Polyketones, synthesized from ethylene and CO, and 
polysulfones, synthesized from ethylene and SO,, utilizing high 
energy radiation, offers one such possibility. CO and SO,, usually 
considered as wastes and pollutants from fossil fuel burning power 
plants, are converted to useful materials. The polyketones and 
polysulfones formed from the gas phase below 100°C have found 
to be high molecular weight polymers which, depending on com- 
position, either melt with difficulty, or decompose at temperatures 
of 250°C or higher. The higher temperature (greater than 100°C) 
catalyzed reaction produces low molecular weight waxes. Design 
calculations indicate that for a G value of 10,000 and 50 percent 
energy deposition efficiency, it would take 331 MCi of “Co to 
conserve 2 billion pounds of ethylene or 25 percent of the overall 
U. S. consumption in the PE market by substituting CO and SO,. 
This savings amounts to as much as $280 million at today’s market 
price. Electron machine radiation with a 25 percent energy deposi 
tion efficiency requires a total beam power of 9800 kW. (DLC) 


1184 (COO—2367-05) ESR study in radiation damage in 
pyrimidines. 3-year comprehensive p Benson, B.W. 
(Lehigh Univ., Bethlehem, Pa. (USA)). Apr 1976. Contract E(11- 
1)-2367. 7p. Dep. NTIS $3.50. 

General mechanisms of radiation damage to biomolecules 
was studied by using substituted pyrimidines, particularly barbituric 
acid derivatives. (LK) 


1185 (COO—2367-06) ESR study of radiation damage in 
pyrimidines. Progress August 1, 1975—April 1, 1976. Ben- 
son, B.W. (Lehigh Univ., Bethlehem, Pa. (USA)). Apr 1976. Con- 
tract E(11-1)-2367. Sp. Dep. NTIS $3. 

The primary objective of this ee is to develop general 
mechanisms for radiation damage to biomolecules using substituted 
pyrimidines as a model system. Results this year include a single 
crystal ESR study of 5-ethyl-5-isopropylbarbituric acid, develop- 
ment of the k-band microwave bridge, dose response measure- 
ments on methylated barbituric acid derivatives, and synthesis of 
several specifically deuterated uracil derivatives. 


1186 (COO—3221-35) One electron transfer redox potentials 
of free radicals. I. The oxygen-superoxide system. Progress report, 
September 1, 1975—July 1, 1976. Ilan, Y.A.; Czapski, G.; Meisel, 
D. (Hebrew Univ., Jerusalem (Israel). Dept. of Physical ‘Chemis- 
try). 1976. Contract E(11-1)-3221. 34p. Dep. NTIS $4.00. 

The method of determination of Redox potentials of radi- 
cals, using the pulse radiolysis technique, is outlined. The method 
is based on the determination of equilibria constants of electron 
transfer reactions between the radicals and appropriate acceptors. 
The limitations of this cman ph are discussed. The redox poten- 
tials of several mi nes are calculated, as well as 
the standard redox potential of the peroxy radical. E%/sub O,/O,/ 
sup -/ = -0.33 V and the redox oxidation properties of the peroxy 
radical in various systems and pH are discussed. The value deter- 
mined for the redox potentials of O,/O,~ is higher by more than 
0.2 volts than earlier estimates, which has important implications 
on the possible role of O,~ in biological processes of O, fixation. 
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1187 ge a op aD Pulse ener yy of 
radicals produced from isopropanol. [lan eye Rater, 3 


Henglein, A. (Hahn-Meitner-Institut fuer Kernforschung Beil 
G.m.b.H. (Germany, F.R.); Hebrew Univ., Jerusalem (Israel). 
Dee aoa ical istry). 1973. Contract E(11-1)-3221. 23p. 

The bimolecular decay of (CH ;);C(OH)(O,) and of 
O,CH,OH, and the first-order non formation of HO, are 
investigated. The effect of OH~ and HPO, on the O, formation 
in isopropanol aqueous solutions is also measured, and the results 
support the idea that the pep Aes to —— superoxide radicals is 
general to a peroxy radicals of alcoho 


1188 (COO—3221-38) One electron transfer equilibria and 
redox potentials of radicals studies by pulse radiolysis. Progress re- 

port, September 1, 1975—July 1, 1976. Meisel, D.; Czapski, G. 
(Camogie Melion Univ., Pittsburgh, Pa. (USA); Hebrew Univ., 
Jerusaiem (Israel)). 1976. Contract AT(11-1)-3221. 35p. Dep. 
NTIS $4.00. 

The pulse radiolysis technique is utilized for measurements 
of the equilibrium constants for electron transfer between the du- 
rosemiquinone radical anion and oxygen, menadione and indigo 
disulfonate. These equilibrium constants are in turn used for calcu- 
lations of one-electron redox potentials for these systems. Each of 
these equilibrium constants was determined experimentally and in- 
dependently and found to be self consistent. Only for the reactions 
of the semiquinones with oxygen could the electron transfer reac- 
tion be followed directly. For the reactions between the various 
quit inone systems substantial indirect evidence is 
presented that these equilibria are achieved rapidly. In those cases 
equilibrium constants were determined from studies of the effect 
of quinone concentrations on the relative yields of the semiquin- 
ones. A method for distinguishing between kinetic competition and 
equilibrium is outlined and its usefulness is emphasized. The 
DQ/DQ- (DQ = duroquinone) and IDS/IDS~ (IDS = indigo disul- 
fonate) systems were employed as reference couples as the redox 
potentials for those systems are either available in the literature 
(IDS/IDS~) or may be calculated from available data (DQ/DQ-). 
Taking E,', the redox potential for the first one-electron reduction 
step at pH 7, of DQ/DQ~ as -0.235 volts or of IDS/IDS~ as -0.125 
volts, both yield E,' = -0.325 V for the O,/O,~ system (1 atm O,) 
and E,' = -0.20 for the menadione system. 


1189 (COO—3221-39) One electron transfer redox 








potentials 
of free radicals. I. The formation of CrO*,* in the reaction of Cr** 


+ O, in aqueous acid solutions. Progress report, September 1, 
1975—July 1, 1976. Ilan, Y.A.; Czapski, G.; Ardon, M. (Hebrew 
Univ., Jerusalem (Israel)). 1976. Contract E(11-1)-3221. 17p. 
Dep. NTIS $3.50. 

The reduction rate of Cr** by e/sub aq/ was determined, k, 
= 1.7 x 10° M~ sec™'. The reaction of Cr**+ with O, was studied, 
k, = 1.6 x 10® M™ sec™'. The spectrum of CrO,** was obtained 
both with the pulse radiolysis method and by mixing Cr** with ex- 
cess of O,. It was shown that CrO,** decays slowly to yield 
HCrO,~. The results suggest that the reaction of Cr** with O, is a 
two electron transfer process. 


1190 (COO—3221-40) One electron met- 
myoglobin and methemoglobin and the reaction of the reduced 
molecule with oxygen. Progress report, September 1, 1975—July 1, 
1976. Ilan, Y.A.; Rabani, J.; Czapski, G. (Hebrew Univ., Jerusalem 
(Israel). Dept. of Physical Chemistry). 1976. Contract E(11-1)- 
3211. 19p. Dep. NTIS $3.50. 
The pulse radiolysis technique with the proper radical 
scavengers was used to reduce the heme group of metmyoglobin 
and methemoglobin and then to follow the reaction of the reduced 
molecule with O,. By this method, it was possible to measure 
directly the reactivity of one Fe(II)-heme group, where the latter is 
the only bivalent iron within the hemoglobin tetramer. The other 
three heme groups are in the trivalent oxidation state. This goal 
could be achieved by following the selective reduction of one 
Fe(!II) within methemoglobin tetramer and then its interaction 
with molecular oxygen. 


(COO—3221-41) Ome electron reduction of met- 

and methemoglobin and the reaction of the reduced 
molecule with oxygen. Progress report, aes 6. 1975—July 1, 
1976. Ilan, Y.A.; Rabani, J.; Czapeki' G. (Hebrew Univ., Jerusalem 
(Israel). Dept. of Physical Chemistry). 1976. Contract E(11-1)- 
3221. 19p. Dep. NTIS $3.50. 

We have used the pulse-radiolysis technique to reduce one 
Fe(III) in methemoglobin and metmyoglobin. We have followed 
the reaction of the reduced proteins with O, and found k/sub 
reduced methemoglobin + Os! = 2.6 +- 0.6 x 10’ M~' sec and 
k/sub myoglobin + O,/ = 1.8 +- 0.2 x 10’ M~' sec™'. The spectra 
of the reduced and oxy, mated forms were measured and it was 
found that e~/sub aq/ dic not react with hemin groups quantitative- 
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ly, and probably of e~/sub aq/ reacted with the globin moiety. 
We were also to follow slight changes in the spectra of both 
the reduced and oxygenated forms in the microseconds time-scale, 
and we attribute these changes to conformational changes. 


1192 (COO—3221-42) Nature of oxygen radicals 
in radiation chemistry and solutions. An- 


aqueous 
nual progress report, September 1975—June 1976. Czapski, G. 
(Hebrew Univ., Jerusalem (Israel). Dept. of Ph Chemistry). 
1976. Contract ECI- 1)-3221. 25p. Dep. NTIS $3.50. 
Status of the following studies is reported: determination of 
— potentials of free radicals; the redox potential of the O,10,~ 
and O,-H,O, couples; the reaction of peroxy radicals formed from 
isopropanol; the formation of CrO,** in the reaction Cr**+ + O,; 
and one electron reduction of me lobin and metmyoglobin 
and the reaction of the reduced molecule with O,. (LK) 


1193 (RRL—3238-559) Quarterly report, April 1, 
1976—June 30, 1976. (Mellon Inst. of Science, Pittsburgh, Pa. 
(USA). Radiation R h Labs.). 30 Jul 1976. Contract AT(11- 
1)-3238. 24p. Dep. NTIS $3.50. 

Status of the following investigations in progress is : 
determination of H atom reaction rates by time resolved ESR ex- 
periments; chain propagation rate constant from ESR line broaden- 
ing; absolute rate constants for some reactions of para-carboxy 
phenyl radical; absolute rate constants of some reactions of phenyl 
radicals; reaction of Br, and F radical anions with hydroguinone, 
pulse radiolytic oxidation of catecholamines; and dissociation con- 
stants of hydroxyl protons in hydroxycyclohexadienyl! radicals. 
(LK) 


1194 Pulse radiolytic investigations of peroxy radicals 
produced from and methanol. Ilan, Y. (Hahn-Meitner- 
Institut fuer Kernforschung, Berlin); Rabani, J.; Henglein, A. J. 
Phys. Chem.; 80: No. 14, 1158(1976). 

The reactions of peroxy radicals produced from 2-propanol 
and from methanol were investigated. At pH3 the peroxy radicals 
were found to decay by both second- and first-order processes: 
O,CH,OH yields HO, + CH,O, k approximately equal to 5 x 
10*s“'; O,COH(CHs), yields HO, + (CH ;),CO, k = (700 +- 
150)s~'; 20,CH,OH yields products, 2k = (3 +- 1) x 10° M7" s“; 
20;COH(CHs)2 — products, 2k=(1.1+—0.2) x 107 M™ s7'. 
The reactivity of O,C(OH) (CH;), toward OH~ and HPO,?~ ions, 
resulting in the ionization of the peroxy radicals, and the sub- 
sequent formation of O,-, was studied. A rate constant k/sub 
((CH3)gC(OH)(O,)+OH yields(CHs)2C(O~ )(O)+HO)/ = (5.2 +- 
1) x 10° M~' s~' was measured. The similar reaction with HPO,?~ 
was found to have a rate constant of (1.07 +- 0.15) x 107 M~' s™'. 
All results were reported for an ionic strength of 0.1 M. 


1195 Dry electron yields and localization in pulse-irradiated 
water and heavy water. Stradowski, C.; Hamill, W.H. (Univ. of 
Notre Dame, IN). J. Phys. Chem.; 80: No. 10, 1054-1057(6 May 
1976). 
The rate constants for scavenging hydrated electrons by 

Cd** in H,O and D,O are the same. In solutions containing 0.025 
to 0.4 m CdSO, and 4 M HCIO, or 4M dco, (to remove e~/sub 
aq/) the efficiency of scavenging dry electrons e~ in D,O is 47 per- 
cent greater than in H,O. In terms of simple competition with dog 
electron scavenging by Cd** and localization, the i 
attributed priicipaiiy to the latter process which is due to eng 
tion of H,O~. The yields of dry electrons accessible to scavenging 
by Cd** (per 100 eV of absorbed eS ee H,O and 4.9 
in D,O. The difference between G(Cd*) and -AG(e~/sub aq/) at 
30 ps is attributed to prompt pinned of e~ and H,O* for 
small initial charge separations. After relaxation the distribution of 

e~/sub aq/ may approximate a spherical annulus, causing a delay in 
e~/sub aq/ decay. 





of increased flow re- 

Staniland, P.A.; Jarrett, W.G. (to 

Imperial Chemical Industries Ltd.). US Patent 3 959,101. 25 May 

1976. Priority date 22 Dec 1970, United Kingdom of Great Britain 
and Northern Ireland (UK). 12p. 

Aromatic polymers of increased resistance to flow and 
molecular weight are obtained by irradiation using 8-rays or y-rays 
at tem res up to 400°C of an aromatic polymer whose 
molecular chains comprise benzenoid groups and bivalent linking 

, and where irradiation is y-rays by heating subsequent to ir- 
Sidistion at 200 to 400°C. 


1197 Reaction mechanism and rate constants in the radiolysis 
of Fe?+—Cu** solutions. Bjergbakke, E.; Sehested, K.; Lang 
Rasmussen, O. (Danish Atomic 34 Commission, Risoe). 
Radiat. Res.; 66: No. 3, 433-442(Jun 197 

Pulse radiolysis and gamma radiolysis have been used to 
study the reaction mechanism in the radiolysis of aqueous solutions 
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of Fe?+ and Cu*+. A reaction scheme has been developed and con- 
firmed by computation of the corresponding complete set of dif- 
ferential equations. The rate constants for some of the reactions 
have been determined at different pH’s. k/sub Cut + O,/ = 4.6 x 
10° and 1.0 x 10® mol“ sec, k/sub Cut + Fe**/ = 5.5 x 10® and 
1.3 x 107 mol“! sec™!, k/sub Cu(II) + Fe?*+/ = 3.3 x 10® and 1.3 x 
10® mol“! sec in pH 2.1 H,SO, and HCIO,, respectively. 


1198 Pulse radiolysis and ESR studies of the electron-affinic 
properties of nitroheterocyclic radiosensitizers. Greenstock, C.L.; 
Ruddock, G.W. (Atomic Energy of Canada Ltd., Pinawa, 
Manitoba). Radiat. Res.; 66: No. 3, 472-484(Jun 1976). 

An attempt has been made to correlate some aspects of the 
radiation chemistry of various nitroheterocyclic compounds as cel- 
lular radiosensitizers with their electron-affinities as measured 
polarographically by their half-wave redox potentials. The 
nitroheterocyclic compounds accept electrons from a variety of 
radicals and radical anions formed in simple biological target 
molecules following H, OH, and e/sub aq/-attack. The resulting 
nitroheterocyclic radical anions can themselves donate electrons to 
both oxygen and quinones as electron acceptors. The rate con- 
stants and efficiencies of these electron-transfer reactions, many of 
which are diffusion-controlled, have been determined by pulse 
radiolysis, and the effect of nitroheterocyclic electron-affinity is 
discussed. The electron-affinities of the nitroheterocyclic com- 
pounds, as measured by the half-wave redox potentials, correlate 
well with the electron spin densities on the nitro groups of their 
radical anions, as determined by ESR. The spin density, which 
decreases linearly with increasing nitroheterocyclic redox potential, 
is also a useful measure of cellular radiosensitizing effectiveness. 


1199 Yield and decay of the hydrated electron from 100 ps to 
3 ns. Jonah, C.D.; Matheson, M.S.; Miller, J.R.; Hart, E.J. 
(Argonne National Lab., IL). J. Phys. Chem.; 80: No. 12, 1267- 
1270(3 Jun 1976). 

Energy is deposited by fast electrons in water in small local- 
ized volumes called spurs. The decay of the hydrated electron in a 
spur has been measured to be about 17 percent between 100 ps 
and 3 ns. Half of this decay occurs before 700 ps where previous 
techniques could not observe any decay. The principal reactions of 
the hydrated electron in the spur are presumed to be e~/sub aq/ + 
e~/sub aq/, e~/sub aq/ + H*, and e~/sub aq/ + OH. Scavengers for 
the hydrogen ion are about equally effective in slowing the decay 
as are scavengers for the hydroxyl radical except for OH~ which 
seems unusually effective. This suggests H+ and OH are distributed 
similarly with respect to e~/sub aq/. Spur decay is also observed 
for the products of electron capture, Cd* or RSSR-, where RSSR 
is cystamine. The observations reconcile different methods for 
measurement of the initial hydrated electron yield to 4.6 +- 0.2 
molecules/100 eV, and combined with our earlier data, provide the 
major features of the history of e~/sub aq/ in the spur from 100 ps 
to the achievement of a homogeneous distribution. 


1200 Radiolytic and photolytic production and decay of radi- 
cals in adamantane and solutions of 2-methyltetrahydrofuran, 2- 
methyltetrahydrothiophene, and tetrahydrothiophene in adaman- 
tane. Conformation equilibrium of the 2-methyltetrahydrothiophene 
radical. Dismukes, G.C.; Willard, J.E. (Univ. of Wisconsin, Madis- 
on). J. Phys. Chem.; 80: No. 13, 1435-1445(17 Jun 1976). 

The radicals produced by y radiolysis of adamantane and 
adamantane containing 2-methyltetrahydrofuran (MTHF), 2- 
methyltetrahydrothiophene (MTHT), and _ tetrahydrothiophene 
(THT) have been investigated for the purpose of obtaining a better 
understanding of radical reactions in the adamantane matrix and of 
clarifying the identity of the radical formed by y irradiation of 
pure glassy MTHF. Thermal and photochemical changes in the 
identity of the radicals produced by y irradiation of pure adaman- 
tane can be induced at 77°K. If solutes are present, the adamantyl 
radicals formed at 77°K are quantitatively replaced by solute radi- 
cals on warming, apparently as a result of diffusion of solute 
molecules to the adamantyl radical centers followed by abstraction 
of an H atom. For the solutes MTHF, MTHT, and THT, the radi- 
cals form only by H abstraction from carbon atoms adjacent to the 
heteroatom. MTHT forms only the secondary a radical; MTHF 
forms both the secondary and tertiary a radicals. MTHT radicals 
in adamantane decay by second-order kinetics with a rate constant 
of approximately 0.17 M~' s~' at 295°K. The tertiary and seconda- 
ry MTHF radicals decay by first-order kinetics with half-lives of 
approximately 1.5 and 3.4 min, respectively, at approximately 
245°K, accompanied by growth of new radicals. The evidence sug- 
gests a unimolecular ring opening followed by H atom abstraction 
from the matrix. Reversible changes in the ESR spectrum of the 
MTHT radical in adamantane indicate that the axial methyl con- 
formation is favored relative to the equatorial at 77°K, and that the 
enthalpy and entropy differences for the two conformations are 1.7 
kcal mol“' and —4.2 cal deg™', respectively. Analyses of the ESR 
spectra of the MTHF radicals in adamantane as a function of tem- 
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perature indicate that the ESR spectrum of the matrix radical in y- 
irradiated glassy MTHF is attributable to the tertiary a radical. 


1201 Role of H,O~ and D,O~ in competitive electron trapping 
by the matrix and by cadmium(II) in sodium perchlorate aqueous 
glasses. Stradowski, C.; Hamill, W.H. (Univ. of Notre Dame, IN). 
J. Phys. Chem.; 80: No. 13, 1431-1435(17 Jun 1976). 

Aqueous glasses of 8 M NaClO, containing 0—0.15 M 
Cd(ClO,), in H,O and D,O have been pulse irradiated at 
77—160°K. Yields of matrix-trapped electrons (e~/sub t/) and of 
Cd* obey simple Stern—Volmer type kinetics with no evidence of 
recombination of e~/sub t/ or conversion to Cd* in the dark at 
greater than 10~*s. Electron trapping by Cd** is more efficient in 
D,O than in H,O and the initial yield of e~/sub t/ in D,O is much 
greater than in H,O. Isotope effects appear to be a consequence of 
relatively inefficient electron localization prior to hydration in 
D,O, for which there is direct evidence. Optical bleaching of 
e~/sub t/ at 400 nm and 77°K following “Co irradiation converts 
e~/sub t/ to Cd* with progressively diminishing quantum yield phi, 
no loss of electrons by recombination, and phi(D,O) = 
1.7phi(H,O) throughout. The trapped charge pair are presumed to 
be free after dipole relaxation, but the photoelectron is Coulombi- 
cally bound to the trapping site by oriented dipoles. The electron 
is expected to return to this site if it is not trapped by Cd**. For 
small [Cd?*], prolonged optical bleaching selects a population of 
electrons characterized by local [Cd?*] much less than the average 
and steadily decreasing quantum yields. 


1202 Gas phase radiation chemistry of ethyl bromide. Frank, 
A.J.; Hanrahan, R.J. (Univ. of Florida, Gainesville). J. Phys. 
Chem.; 80: No. 14, 1532-1539(1 Jul 1976). 

The y radiolysis of ethyl bromide has been investigated at 
100 Torr pressure and 23°C. In the pure system between an ab- 
sorbed dose of 1.0 x 10” and 1.5 x 10” eV/g the major products 
and their respective G values are as follows: hydrogen bromide, 
3.89; ethane, 2.70; ethylene, 2.17; acetylene, 0.31; hydrogen, 1.39; 
1,1-dibromoethane, 0.88; 1,2-dibromoethane, 0.12; vinyl bromide, 
0.32; methane, 0.083; methyl bromide, 0.080; and bromoform, 
0.0078. When oxygen is added, the G values in this dose range 
become the following: hydrogen bromide, 4.89; ethane, 0.31; 
ethylene, 0.78; acetylene, 0.27; hydrogen, 1.38;  1,I- 
dibromoethane, 0.028; 1,2-dibromoethane, 0.56; vinyl bromide, 
0.0; methane 0.03; methyl bromide, 0.32; and bromoform, 0.0034. 
Bromine is also formed with a G value of 2.4 when oxygen is 
added. The presence of hydrogen and acetylene in the radiolysis 
indicates that these species must be formed from higher energy 
processes not accessible in the 253.7-nm photolysis, which was stu- 
died in a parallel investigation. The product distribution indicates 
that the probabilities of single bond rupture in the primary event 
are approximately C,H,;—Br:C,H,Br—H:CH,;—CH,Br = 
1.00:0.40:0.06. Either a hot hydrogen atom abstraction reaction or 
direct molecular H, elimination accounts for about 16 percent of 
the hydrogen yield. Strong similarities in dose-yield plots suggest 
that many of the secondary processes involved in the photolysis 
are important in the radiolysis of ethyl bromide as well. The high 
pressure mass spectrometry of the system indicates the role of 
ionic species. Differences in radiolytic behavior of ethyl chloride, 
bromide, and iodide can largely be explained in terms of the ener- 
getics of the primary and secondary processes in each system. 


1203 Pulse radiolytic investigations of peroxy radicals in aque- 
ous solutions of acetate and glycine. Abramovitch, S.D.; Rabani, J. 
(Hebrew Univ., Jerusalem). J. Phys. Chem.; 80: No. 14, 1562- 
1565(1 Jul 1976). 

Aqueous solutions of glycine and acetate have been pulse ir- 
radiated in the presence of O,. Radicals produced from these com- 
pounds by H abstraction reacted with O, to form peroxy radicals. 
The reaction rate constants k/sub (RH+0,)/ = (2.1 +- 0.3) x 10° 
and approximately equal to 1 x 10° M~' s~' were measured for RH 
= acetate radicals and glycine radicals, at pH 8.2 and 7.9, respec- 
tively. The peroxyacetate radicals decay by a second-order reac- 
tion, k = (6.5 +- 1) x 10® M~' s~! at both pH 5.7 anc 8.2. The 
peroxyglycine radicals produce O,~ by a first-order process, k = 
(1.5 +- 0.3) x 105 s~' at pH 7.9. Evidence for the formation of O,~ 
from peroxy glycine radicals is presented. 


1204 Heavy-ion radiolysis of solid glycine. Tung, T.L.; Welch, 
G.P.; Sokol, H.A.; Bennett-Corniea, W.; Garrison, W.M. (Univ. of 
California, Berkeley). J. Am. Chem. Soc.; 98: No. 14, 4341-4342(7 
Jul 1976). 

The radiolysis of solid glycine using beams of H*, He**, 
Be**, C**, and Ne'®* at energies of approximately 10 MeV/nucleon 
was studied and measurements were made of the reaction yields as 
a function of LET. The range and Let of particles with energies of 
10 MeV/nucleon were tabulated. (DDA) 
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1205 Chemical effects of low energy electron impact on 
hydrocarbons in the gas phase. I. Neopentane. Derai, R.; Nectoux, 
P.; Danon, J. (Univ. de Paris-Sud, Orsay, France). J. Phys. Chem.; 
80: No. 15, 1664-1676(15 Jul 1976). 

The chemical effects induced by impact of low energy elec- 
trons of gaseous neopentane were investigated. An original set-up 
for the irradiation of a flowing gas at low pressure (10-*Torr) with 
3.5—15.0 eV electrons was used. Electron beam energy definition 
and current intensity were +- 0.6 eV and 7—15 pA, respectively. 
Analysis of the products was performed by gas chromatography. 
The yields of the various products were followed vs. incident elec- 
tron energy. Specific features observed in the appearance curves 
indicate that some products arise from the dissociation of 
molecules excited in either a triplet state at 8.0—8.5 eV or singlet 
states at 9.2 and 9.6 eV, while others are associated with su- 
perexcited states lying around 10.6 eV and with positive ions such 
as isobutene (AP = 10.4 eV), tert-butyl (AP = 10.6 eV), and ethyl 
(AP = 13.8 eV) ions. The electron impact excitation cross section 
shows a steep increase at the ionization potential, which is in con- 
trast with photon impact results. A reaction scheme is proposed 
and the yields of primary species are evaluated from the experi- 
mental data. The observations relative to formation mechanism 
confirm to photolysis and radiolysis data, except for the process 
neo-C;H,,* yields neo-C,H,, + H, which is associated not only with 
the triplet state at 8.0—8.5 eV but also with superexcited states. 
The relative contribution of excited molecules and ions to product 
formation above the ionization potential was distinguished. How- 
ever, absolute excitation and ionization functions were not derived 
because of saturation phenomena. Only the relative contribution of 
excitation and ionization, N/sub E//N/sub I*/, and the radiation 
chemical decomposition yield of neopentane, G(-NP), were evalu- 
ated. At 13 eV electron energy, G(-NP) is close to the data ob- 
tained in conventional radiolysis. This emphasizes the important 
role played in radiation chemistry by secondary electrons of energy 
slightly above the ionization potential. 


1206 Oxygen radiolysis by modulated molecular beam mass 
spectrometry. Kruger, V.R.; Olander, D.R. (Univ. of California, 
Berkeley). J. Phy». Chem.; 80: No. 15, 1676-1684(15 Jul 1976). 

An experimental system for on-line mass spectrometric anal- 
ysis of gas phase radiolysis systems was developed. Oxygen in a 
fast flow reaction tube was irradiated with 1 MeV protons and sub- 
sequently sampled with a molecular beam source. Analysis of the 
modulated molecular beam with a quadrupole mass spectrometer 
provided the concentrations of O, O,, and O, as functions of reac- 
tion time, dose rate, and system pressure. Observed ozone levels 
were anomalously high compared to the predictions of existing 
chemical models, with apparent g values considerably above 
theoretical maximum values. Agreement of theory with the data 
was improved by postulating an excited state of O, as a direct 
precursor to ozone. 


1207 Pulse radiolysis studies of uranium(VI), neptunium(V]), 
neptunium(V), and plutonium(VI) in aqueous perchlorate media. 
Sullivan, J.C.; Gordon, S.; Cohen, D.; Mulac, W.; Schmidt, K.H. 
(Argonne National Lab., IL). J. Phys. Chem.; 80: No. 15, 1684- 
1686(15 Jul 1976). 

Reactions of several actinide (An) perchlorates with e/sub 
aq/~ and OH radicals produced by pulse radiolysis of solutions of 
these compounds are reported. Kinetic data for the formation of a 
U(VI)—H,0, complex are reported. Rate parameters for the reac- 
tion of the e/sub aq/~ with various actinides have been determined 
and their significance discussed. 


1208 ESR and INDO study of a transient radical in irradiated 
single crystals of trifluoroacetamide at 77 K. Chen, T.C.S.; Kispert, 
L.D. (Chemistry Department, The University of Alabama, 
Tuscaloosa, Alabama 35486). J. Chem. Phys.; 65: No. 7, 2763- 
2770(1 Oct 1976). 
Immediately following irradiation of trifluoroacetamide at 
77 K, an intense 12-line ESR spectrum composed of a triplet of 
doublets of doublets appears which decays without warming after 
approximately 6 h. Based on an INDO molecular orbital calcula- 
tion, the transient radical is attributed to a o radical containing the 
—NH group with the best agreement being made with the 
CF,CONH radical. The ESR parameters are A/sup N//sub y/=36.2, 
A/sup N//sub z/=10.08, A/sup N//sub x/=7.24 G; A/sup H1//sub 
f= +- 20.17, A/sup H1//sub z//sub prime/= +- 41.14, A/sup 
Hij/sub x//sub prime/= +- 5.35 G; A/sup HorF//sub x/=4.51, 
A/sup HorF//sub z/ =4.43, A/sup HorF//sub y/ =4.96 G and g/sub 
x//sub prime//sub prime/ = 2.0120 g/sub z//sub prime//sub 
prime/=2.0010, and g/sub y/=2.0028. As the transient radical 
decays, no increase in the CF, concentration is observed; however, 
the concentration of xCF,CONH, increases, suggesting fluorine ab- 
straction by the transient species. (AIP) 
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RADIOCHEMISTRY AND NUCLEAR CHEMISTRY 


REFER ALSO TO CITATION(S) 1205 


HOT-ATOM CHEMISTRY 
Gas to liquid to solid transition in halogen hot atom 
. intermediate 


M.E.; Grauer, W.M.; Rack, E.P. (Univ. of Nebraska, Lincoln). J. 
Phys. Chem.; 80: No. 13, 1411-1417(17 Jun 1976). 

The reactions of '*I activated by radiative neutron ure 
with acetylene occur primarily through an addition channel form- 
ing an electronically excited reaction intermediate. Acetylene is 
unlike olefins in that no photochemical addition occurs under con- 
ditions simulating sample handling. In an excess of gaseous 
acetylene, at 1 atm 14.9 +- 0.6 percent of I is stabilized as or- 
ganic activity to the following extent: CH;I 0.49 percent, CH,]I, 
0.70 percent; C,H,I 0.40 percent, C,H;I 9.30 percent; i-C,;H,I 2.71 
percent; CH,;CH,CHICH, 1.10 percent, CH;(CH,)3I 0.20 percent. 
The effects of rare gas additives in moderating I with gaseous 
C,H, were determined in an effort to ascertain the nature of the 
activation process. Only the C,H,;'*! yield is decreased by the 
presence of rare gases, suggesting that both hot ™*I ions and ther- 
mal I*('D,) and other excited ions are involved in the primary ad- 
dition to acetylene. The gas to condensed phase studies showed a 
depletion of all C,, vinyl iodide, C,, and C, I-labeled products; 
where the only product observed in high pressure gas and con- 
densed phase systems was C,H,"*I. A reaction scheme is proposed 
which postulates the existence of an excited complex reaction in- 
termediate. The properties of the proposed complex are compared 
qualitatively to those predicted by RRKM, ‘’caged’’ complex, and 
caging radical theories of enhancement yields. 


1210 Vibration to translation energy transfer from excited 
cyclobutane chemically activated by nuclear recoil reaction. Nogar, 
N.S.; Spicer, L.D. (Univ. of Utah, Salt Lake City). J. Phys. Chem.; 
80: No. 15, 1736-1738(15 Jul 1976). 

In an effort to clarify the mechanism for intermolecular 
energy transfer from high levels of vibrational excitation, the vibra- 
tion to translation energy transfer efficiencies from nuclear recoil 
chemically activated cyclobutane-t to the homologous series of 
noble gases He, Ne, Ar, Kr, and Xe were measured. The relative 
energy transfer efficiencies were tabulated. (DDA) 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 616, 789, 825, 1207 


1211 (CONF-760653—2) Effects of surface water on the ad- 
of inert gases. Gammage, R.B.; Holmes, H.F. (Oak Ridge 
National Lab., Tenn. (USA)). 1976. 14p. Dep. NTIS $3.50. 

From International conference on colloids and surfaces; San 
Juan, Puerto Rico (21 Jun 1976). 

Molecular water on mildly outgassed open oxide surfaces 
can, under special circumstances, significantly reduce the 
monolayer capacity for inert gas molecules. Non-porous thoria and 
cubic europia are two examples. The specia! proviso is that the 
surface be sufficiently uniform to permit the formation of a well 
structured, ice-like surface with non-polar character. This type of 
behavior reaches an extreme for a non-porous ground calcite; sur- 
face water converts a Type II isotherm for krypton into a Type III. 
These structured layers of adsorbed water adsorb nitrogen in a 
manner very similar to that found for various types of ice. For 
open oxide surface in a more thoroughly outgassed condition, the 
BET specific surface area does not generally vary with outgassing 
temperature at and above 150°C. The area occupied by an inert 
gas molecule does not change, therefore, with varying hydroxyl ion 
content of the surface. 


1212 Magnetic susceptibilities of uranocenes with hydrocarbon 
substituents and their electronic ground states. Edelstein, N.; Streit- 
wieser, A. Jr.; Morrell, D.G.; Walker, R. (Univ. of California, 
Berkeley). Inorg. Chem.; 15: No. 6, 1397-1398(Jun 1976). 

The low-temperature magnetic susceptibilities of [(CH3),C 
OT},U, ((C,H,),COT],U, and [(C,H;)COT],U are reported. These 
measurements are consistent with the calculation of Hayes and 
Edelstein but are in contradiction with the results of Amberger, 
Fischer, and Kanellakopulos. Furthermore, it is shown that the em- 
pirical parameters of the latter authors fail to give a diamagnetic 
ground state for Pu(COT), as found experimentally. 


1213 Partial molal entropy and heat capacity of the aqueous 
thorium(IV) ion. of thorium nitrate pentahydrate. 
Morss, L.R.; McCue, M.C. (Rutgers—The State Univ. of New Jer- 
sey, New Brunswick). J. Chem. Eng. Data; 21: No. 3, 337-341(Jul 
1976). 
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Th(NO,),.5H,O(c) was prepared in high purity and its 
enthalpy of solution was measured in 0.01 M HCIO, at 15, 25, and 
35°C, using a calorimeter sensitive to 5 x 10-*K. These measure- 

ments are combined with recent literature data to derive anti 
S$ Th*t, aq) = -424 +- 4 J mol“ K~', anti C°/sub SILC. c] = Sho aq) = 
-1 +- 11 J mol K-', and AH®/sub f/{ Th(NO5),.5 O, c] = 
+- 4 kJ mol at 298. 15°K. Anti S° and anti C%/sub p2/ sy 4 in- 
terpreted by com nm with other monatomic ions, using ap- 
propriate semiempirical equations. 


1214 Predicted infrared spectrum and the structure of the iso- 
lated UF, molecule. Krohn, B.J.; Person, W.B.; Overend, J. (Los 
Alamos Scientific Laborato: , Los Alamos, New Mexico 87545). 
J. Chem. Phys.; 65: No. 3, 9 9-976(1 Aug 1976). 

The infrared absorption spectrum by the fundamental 
modes of UF; is calculated using force constants transferred from 
UF, to predict the wave numbers and using the F atom polar ten- 
sor from CH,F to predict the intensities. Calculations are made for 
several assumed geometrical configurations of UF,. Comparison of 
the predicted spectra with the recently observed spectrum, in the 
UF-stretching region, of a photolysis product of UF, isolated in an 
Ar matrix suggests strongly that the structure is square pyramidal 
(C,/subv/) with the U atom above the F atom equatorial plane. 
Although the model for the intensities is simple, the calculated 
oo is expected to predict the correct order of magnitude of 

e intensities of the fundamentals, first overtones, and binary 
combination bands of UF,, and the approximate wavenumbers for 
the expected absorption. Some comparisons are given between the 
calculations for the several structures of UF, and observed spectra 
of other XF, molecules, including PF,, BrF;, and IF,. (AIP) 


1215 Effects of secondary ligands on the electronic structure 
of uranyls. Walch, P.F.; Ellis, D.E. (Lewis University, Lockport, Il- 
a 60441). J. Chem. Phys.; 65: No. 6, 2387-2392(15 Sep 

The effects of secondary ligands on the electronic structure 
of uranyl, UO,**, are investigated in a perturbing point ion model, 
making use of the relativistic Dirac—Slater molecular orbital 
(MO) approach. Variation of ‘‘crystal-field splittings’’ with prima- 
ry U—O bond length is explored; relaxation of the uranyl MO’s is 
taken into account by self-consistent iterations. The theoretical 
splittings are found to agree rather well with the x-ray photoemis- 
sion spectroscopy (XPS) data of Veal et al. Comparison is made 
with optical data and reasons are given for the poor agreement. 
(AIP) 


COMBUSTION CHEMISTRY 


REFER ALSO TO CITATION(S) 156, 222, 357, 358, 360, 361, 
362, 363, 364, 365, 370, 374, 375, 376, 396, 397, 399, 400, 401, 
402, 412, 413, 415, 416, 418, 419, 420, 421, 425, 427, 428, 1040, 
1155, 1170, 1380, 1381 


1216 Upward turbulent fire spread and burning of fuel sur- 
face. Orloff, L.; De Ris, J.; Markstein, G.H. (Factory Mutual 
Research Corp., Norwood, MA). pp 183-192 of In Fifteenth inter- 
— symposium on combustion. Pittsburgh; Combustion Inst. 
(1975). 

From 15. international symposium on combustion; Tokyo, 
Japan a Aug 1974). 

See CONF-740859—. 

Two-dimensional upward flame spread and subsequent 
steady turbulent burning of a thermally thick vertical fuel surface 
is examined theoretically and er. The upward spread 
tate for vertical PMM slabs is observed to increase exponentially 
with time. This result is predicted in terms of pervathrn: 5 el ther- 
mophysical properties, flame heights and heat feedback to the fuel 
surface. The local steady burning rates established after comple- 
tion of upward spread exhibit a minimum at a height of 18 cm 
from the bottom edge and increase continuously beyond this 
height, becoming 70 percent larger at a — of 140 cm. This in- 
crease is shown to be entirely attributable to increasing flame 
radiation. Individual measurements of the various energy transfer 
components during steady burning of the pMM slabs are obtained 
from radiant intensity measurements of (1) the surface alone and 
(2) flame plus surface. Above 76 cm flame radiation ranges from 
75 to 80 percent of the total (radiation plus convection) heat 
transfer from the flames to the fuel surface. Surface heat transfer 
by convection decreases slightly with height. 


1217 (SAND—75-8704) Interpretation of the spectral struc- 
ture of Rayleigh scattered light from combustion gases. Cattolica, 
R.; Robben, F.; Talbot, L. (Sandia Labs., rt cone N.Mex. 
(USA); California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.; California Univ., Berkeley (USA)). Dec 1975. Connent 
AT(29-1)-789. 25p. (CONF-760102—5). Dep. NTIS $3.50. 
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From 14. AIAA ae sciences meeting; Washington, 
District of Columbia, USA (26 Jan 1976). 

The determination of the temperature of combustiun gases 
from Rayleigh scattered laser light can be apes simplified if the 
effect of Brillouin scattering is assumed to be negligible. To define 
precisely the regimes in which this — is applicable, mea- 
surements of the broadening effect of Brillouin scattering on the R 
ayleigh spectra from nitrogen, oxygen, air and argon have been 

made with a Fabry-Perot spectrometer. These spectra were 
analyzed using a trimodal Gaussian model convoluted with the in- 
strument function for the spectrometer. The results of this in- 
vestigation indicate that if the value of a parameter y, the ratio of 
the wavelength of the fluctuations producing the scattering divided 
by 22 to the collision mean free path, is less than 0.1, Brillouin 
scattering is negligible. This criterion is shown to be satisfied in the 
post flame zone of an atmospheric pressure premixed hydrogen air 
flame. 


1218 Fire spread over liquid fuels: liquid phase parameters. 
Torrance, K.E.; Mahajan, R.L. (Cornell Univ., Ithaca, NY). pp 
281-287 of In Fifteenth international symposium on combustion. 
Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Fire spread over liquid fuels at sub-flash temperatures is 
known to be controlled mainly by flows induced in the liquid. The 
liquid flows are driven by surface tension and buoyancy forces, 
and depend upon Prandtl number, fuel depth and flame speed. The 
effect of these parameters has been obtained from numerical solu- 
tions of the equations governing the liquid phase and results are 
reported and summarized in the present paper. The induced sur- 
face velocities are found to depend principally upon surface ten- 
sion and layer depth, and therefore emerge as a property of a 
liquid fuel layer. The surface velocity is hypothesized as rate-deter- 
mining, and is found to be in good agreement with experimental 
flame spread rates for hydrocarbon and alcohol fuels reported by 
Glassman, Akita, and others. 


1219 Theory of heterogeneous combustion instabilities of 


spherical particles. Peters, N. (Technische Univ., Berlin). pp 363- 
375 of In Fifteenth international symposium on combustion. Pitt- 


sburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The linear and nonlinear stability characteristics of the 
heterogeneous combustion of spherical particles are investigated 
on the basis of a simplified mathematical approach using integral 
relations. A condition for instability is derived which relates the 
parameters of the problem in an algebraic inequality and reflects 
the influence of internal diffusion and reaction. In a case where 
three steady states exist only the lower one was found to be stable 
to infinitely small and to finite disturbances. Calculations of the 
transient behavior of the combustion of carbon particles are able 
to explain the nature of experimentally observed oscillatory insta- 
bilities. They appear to be caused by the unsteady heat exchange 
between the surface and the interior of the particle which 
produces a time lag. At large values of the thermal conductivity in- 
side the particle the oscillations are damped and stability is ob- 
tained. 


1220 Theory of non-steady state droplet combustion. Wald- 
man, C.H. (KVB, Inc., Tustin, CA). pp 429-442 of In Fifteenth in- 
ternational symposium on combustion. Pittsburgh; Combustion 
Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The method of matched asymptotic expansions is applied to 
the analysis of non-steady state combustion of liquid fuel droplets. 
Asymptotic solutions are derived for inner and outer regions 
representing the droplet vicinity and far field, respectively. The ex- 
pansions are based on a small parameter identified as the ratio of 
the droplet radius to the diffusion field radius. The outer region is 
dominated by unsteady diffusion; convection is a higher-order ef- 
fect. Viewed from the outer region, the droplet appears to be a 
point source of mass and sink for heat. The inner region is in a 
quasi-steady state and is characterized by a balance between con- 
vection and diffusion. The mass burning rate is governed by the 
inner-region solution; to lowest order the quasi-steady value is 
recovered. It is shown that perturbations due to the unsteady outer 
region increase the burning rate and reduce the droplet lifetime. 
Flame trajectories calculated from uniformly valid composite ex- 
pansions show that (i) the flame moves away from the droplet then 
back towards it, (ii) the ratio of flame-to-droplet radius increases 
continually, and (iii) flame extinction occurs after the droplet 
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vanishes. These results contradict the quasi-steady state theory of 
droplet combustion, but they with droplet 
behavior. Theoretical predictions exhibit good agreement with ex- 
perimental data. 


1221 Predictions of laminar fflame speeds in 
boron—oxygen—nitrogen dust clouds. King, M.K. (Atlantic 
Research Corp., Alexandria, VA). pp 467-478 of In Fifteenth in- 
ternational symposium on combustion. Pittsburgh; Combustion 
Inst. (1975). 

From 15. international s jum on combustion; Tokyo, 
Japan (25 Aug 1974). we . 

See CONF-740859—. 

A detailed model of boron-oxygen-nitrogen dust-cloud 
flames including consideration of the details of boron particle igni- 
tion and the effects of oxygen depletion has been developed and 
used for prediction of flame speeds as functions of numerous 
parameters. Reasonably good agreement between measured flame 
speeds for the only two data points available on laminar boron 
dust cloud combustion and those predicted by this model has been 
obtained, although uncertainty details of the experimental parame- 
ters results in this agreement being somewhat inconclusive. In ad- 
dition, a simplified closed-form flame speed expression has been 
developed and the effects on predicted flame speeds of the various 
assumptions used in its development have been examined. The 
models have been used to study the effects of initial temperature, 
pressure, initial oxygen mole fraction, weight fraction particles, ini- 
tial particle size, initial thickness of the oxide coating on the parti- 
cles, radiation feedback from the postflame zone, and Nusselt 
Number. Mechanisms leading to the predicted dependencies are 
discussed. 


1222 Combustion of a submerged gaseous oxidizer jet in a 
liquid metal. Avery, J.F.; Faeth, G.M. (Pennsylvania State Univ., 
University Park). pp 501-512 of In Fifteenth international symposi- 
um on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

This investigation is concerned with the comoustion of a 
gaseous oxidizer jet discharging through an injector submerged in a 
bath containing a molten metal fuel. Conditions were limited to 
high injector Reynolds numbers, which generates a turbulent two- 
phase forced jet as opposed to a stream of individual bubbles. Ex- 
periments were conducted using chlorine as the oxidizer with sodi- 
um as the fuel. The extent of the gaseous portion of the flow, 
which corresponds to the flame length in more conventional 
systems, was observed with x-rays for a range of bath operating 
conditions. Temperature measurements were made along the cen- 
terline of the jet, in the region downstream of the active com- 
bustion zone. The two-phase turbulent combustion process was 
analyzed in a manner similar to conventional diffusion flames. A 
variable density single-fluid model was used to represent the two- 
phase mixture, in conjunction with an entrainment assumption ap- 
propriate for systems with large density differences between the jet 
and the ambient fluid. The theory provided an expression which 
correlated the present combustion length results; earlier measure- 
ments of flame lengths for gaseous forced turbulent diffusion 
flames; and, earlier measurements of vapor penetration length in 
two-phase condensing jets (by analogy). A similar correlation was 
also obtained between the centerline enthalpy decrement of the 
present combustion process, and scalar quantities in more conven- 
tional turbulent jet systems. In regard to both combustion lengths 
and centerline quantities, the large density difference between the 
injected and ambient materials in the present system, results in a 
substantial extension of the range of data for these correlations. 
Consideration of the thermodynamics of the metal combustion 
process also indicates conditions of operation where the extent of 
the gaseous portion of the flow is controlled by the recondensation 
of combustion product vapors, rather than consumption of the ox- 
idizer. 


Tp cgued contortion <8 mei gent ee ae 


lants: wave structure Rankine—H 

tion. Kuo, K.K. (Pennsylvania State Univ., University Park); Sum- 
merfield, M. pp 515-527 of In Fifteenth international symposium 
on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Granular solid propellants have great potential to produce 
high gasification rates and to generate high thrusts for p Ision 
systems. High-speed flame propagation of the order 2500 
cm/sec can be achieved in burning mobile poate solid propel- 
lants under a controlled chamber pressure of 290 atm at the con- 
sumed end. The detailed wave structure, including both gas and 
solid phases, has been studied; results show that strong pressure, 
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velocity, and temperature ients appear near the ignition front 
of the combustion i are almost euler with 
respect to the flame front in the unburned region, while they move 
quite vigorously with the product in the burned ion. The 
jump conditions and the equivalent Rankine-Hugoniot relation are 
derived. Combustion waves poems by a convective mechanism 
of energy transfer in granular propellants are found to lie on the 
deflagration branch of the equivalent Hugoniot curves. 


1224 Mechanism of super-rate burning of double 
base Kubota, N.; Ohlemiller, T.J.; Caveny, L.H.; Sum- 
merfield, M. (Princeton Univ., NJ). pp 529-537 of In Fifteenth in- 
ternational symposium on combustion. Pittsburgh; Combustion 
Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Previous investigators have offered qualitative explanations 
for the large, p e-dependent, burning behavior changes seen 
in nitrate ester propellants when lead or c r salts are added. 
The most devel qualitative models are of Camp and of 
Powling and co-workers but both exhibit certain discrepancies with 
experiment. New evidence reported here derives from radiation- 
assisted burning tests in which the spectral content (particularly ul- 
traviolet) of the impinging radiation was varied; contrary to the 
original hypothesis of Camp, the UV component of the radiation 
yie no special burning rate enhancing effect. Experimental 
evidence recently presented by the authors shows that the burning 
rate enhancement by lead or copper compounds is a result of ac- 
celeration of the fizz zone reactions; this is accompanied by an in- 
creased production of carbonaceous material at the burning sur- 
face. Therefore it is hypothesized that the acceleration is due to a 
shift in equivalence ratio toward the stoichiometric when poten- 
tially burnable fuel molecules are instead carried through the fizz 
zone as solid carbon. A simplified mathematical model of this 
hypothesis is developed based on representing the equivalence 
ratio change as a shift from a single normal reaction pathway 
toward a second, more reactive pathway. This hypothesis success- 
fully explains the appearance of a region of enhanced burning rate 
and its disappearance at higher pressures but it is shown that sud- 
den disappearance (mesa burning), sometimes seen experimentally, 
requires a further mechanism whose nature is not yet clear. 


1225 Effects of concentration fluctuations in turbulent diffu- 
sion flames. Becker, H.A. (Queen's Univ., Kingston, Ont.). pp 601- 
615 of In Fifteenth international symposium on combustion. Pitt- 
sburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

An analysis is given of mixing and chemical reaction in 
gases under the simplifying assumptions that the binary material 
diffusivities are equal, the Lewis number is unity, and the mean 
molecular weight is a constant. The theory is applied to turbulent 
diffusion flames under the basic assumption that the gases are lo- 
cally in chemical equilibrium. It is further assumed that the field of 
the mass fraction of fuel-stream material (atoms) behaves in the 
same way as in cold models. Cold-flow data are then used to infer 
the fields of the mean and the fluctuation intensity for tempera- 
ture, density, mole fraction of various species, and the radiant 
emission per unit volume by CO, and H,O. The results provide a 
revealing picture of the effects of concentration fluctuations in dif- 
fusion flames. The theory is expected to be useful in interpreting 
experimental data on turbulent diffusion flames, and can be further 
developed in the process. It can also be incorporated into mathe- 
matical simulation models. 


Thermal dissociation and recombination of polyatomic 
molecules. Troe, J. (Institut de Chimie-Physique de l’Ecole 
Polytechnique Federale, Lausanne, Switzerland). pp 667-680 of In 
Fifteenth international symposium on combustion. Pittsburgn; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Exprimental data and theories of dissociation-recombination 
reactions of polyatomic molecules are discussed. The relation 
between low pressure rate constants and energy transfer is 
analyzed. Simple expressions for reduced fall-off curves are 
derived. A statistical model for high pressure rate constants and 
for cross sections of bimolecular reactions involving long-lived in- 
termediates is presented. 


1227 Shock tube studies of deuterium dissociation and oxida- 


tion by atomic resonance ea. Appel, D.; 
Appleton, J.P. (Massachusetts Inst. of Tech., Cambridge). pp 701- 


715 of In Fifteenth international symposium on combustion. Pitt- 
sburgh; Combustion Inst. (1975). 
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From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The technique of atomic resonance absorption spec- 
trophotometry (ARAS) was used to measure deuterium atom con- 
centration profiles in the reaction zones behind both primary and 
reflected shock waves. Calibration of the ARAS technique over a 
wide range of D atom concentrations, 3 x 10" to 3 x 10'* atom 
cm-%, enabled accurate rate measurements to be made of the dis- 
sociation reaction: D, + Ar yields D + D + Ar, over the tempera- 
ture range 1800 to 4000°K and yielded the Arrhenius expression 
k/sub d/(D, + Ar) = 2.4 x 10-'° exp (-93,400/RT) cm* molecule“ 
sec-'. The rates of other reactions which included the isotope 
exchange reactions: H, + D yields HD + H and D, + H yields HD 
+ D, and the sequence of oxidation reactions: O, + D yields OD + 
O, D, + O yields OD + D, and D, + OD yields D,O + D, were also 
studied at temperatures in the range 1700 to 3100°K. 


1228 Recombination of bromine atoms between 300 and 
6000°K, theory and experiment. Boyd, R.K. (Univ. of Guelph, 
Ont.); Burns, G.; Chang, D.T.; MacDonald, R.G.; Wong, W.H. pp 
731-742 of In Fifteenth international symposium on combustion. 
Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The dissociation of Br, in Ar was studied in the same shock 
tube using three different time dependent observables which were 
needed to measure the rate of the reaction: (1) Br, molecular ab- 
sorption, (2) Br atom two-body emission and (3) density gradient 
change, detected by laser schlieren technique. It was found that 
the first observable was most useful in determination of dissocia- 
tion rate constants between about 1500 and 1800°K and the 
second observable between about 1200 and 1700°K. Use of these 
two observables yielded rate constants which were in agreement 
with those earlier experimental data, which are likely to be most 
reliable. The laser schlieren technique yielded new dissociation 
rate constants between 2100 and 3000°K. The dissociation of Br, 
in Ar was studied by 3-D classical trajectory calculations at 1500, 
2500, 3500, and 6000°K. It was found that Br, molecules react 
only if their total energy is within a few kT of dissociation limit 
and that metastable molecules, with total energy above the dis- 
sociation limit, are particularly reactive. The average energy, (AE), 
and the average angular momentum, (Al), transferred in dissocia- 
tive and non-dissociative collisions were calculated as a function of 
total energy of Br, molecule. Collisionally induced rotational de- 
excitation provides an additional mechanism for dissociation of 
diatomic molecules. The non-equilibrium effects in dissociation 
have been evaluated at 3500 and 6000°K by the method of multi- 
ple collisions. The calculated steady state dissociation rate con- 
stants between 1500 and 6000°K are in good agreement with the 
available experimental data. The validity of the rate quotient law, 
i.e., k/sub forward//k/sub reverse/ = K/sub eg/ was demonstrated 
by trajectory calculation technique. 


1229 Direct identification of products and measurement of 
branching ratios for the reactions of oxygen atoms with vinyl- 
fluoride, vinylchloride, and vinylbromide. Slagle, 1.E.; Gutman, D.; 
Gilbert, J.R. (Illinois Inst. of Tech., Chicago). pp 785-793 of In 
Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Three O+ vinylhalide reactions were studied to identify the 
reactive channels, determine the overall rate constants and to mea- 
sure the specific rate constants for each important open channel. 
Products were identified by studying these reactions in high-inten- 
sity crossed molecular beams. Each 0 + C,H;X (X = F, Cl, or Br) 
reaction was found to proceed by three major routes producing: 1, 
CH; + XCO (X + CO); 2, CH,X + HCO; and 3, H,C,O + HX 
Minor routes were also observed. Specific rate constants for routes 
1 and 3 as well as overall rate constants were obtained for all three 
O + vinylhalide reactions and were used to calculate branching 
ratios of the major routes of these three reactions at 302°K. Possi- 
ble mechanisms for these reactions are discussed. 


1230 Fifteenth international symposium on combustion held at 
Tokyo, Japan, August 25 to 31, 1974. Pittsburgh; Combustion In- 
stitute (1975). 1570p. (CONF-740859—). $60.00. 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

The topics discussed were detonation and pressure-wave 
combustion interaction, fire and explosion research and safety, 
heterogeneous combustion, solid propellant combustion, flame- 
flow interaction, kinetics of elementary reactions, electrical pro- 
perties of flames, pollution control in and by combustion systems, 
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combustion in practical systems and heat transfer, soot formation 
and behavior, and ignition. Separate abstracts were prepared for 
116 of the 130 papers presented. (JSR) 


1231 First half-million years of combustion research and 
today's burning problems. Weinberg, F.J. (Imperial Coll. of 
Science and Tech., London). pp 1-17 of In Fifteenth international 
symposium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The supply of abundant fuel has prevented the knowledge 
gained in study of combustion in the laboratory from being applied 
to practical combustion systems. However, the stage has now been 
reached where it is necessary to burn prime fuel more efficiently 
with less pollution. This requires controllable combustion systems. 
An outline is presented of the more complex systems in which the 
temperature in the reaction zone can be varied, the rate of reac- 
tion can be varied independently of the fuel/air ratio, and the rate 
of reactions producing pollutants can be varied independently of 
the rate that releases heat. The application of these concepts to 
the design of more efficient, less polluting combustion systems is 
indicated. (JSR) 


1232 Pressure dependence of solid explosives initiation. 
Dauge, G.; Giraudou, J.P.; Ficat, R. (Commissariat a |’Energie 
Atomique, Sevran, France). pp 21-27 of In Fifteenth international 
symposium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The threshold initiation of solid secondary explosives 
(plastic banded octagene or single octagen crystals) by a heat 
pulse (laser or hot-wire) has been studied under varying pressure 
in the kilobar range. A large dependence of the heat pulse 
required on pressure has been observed. The explosion is a 
deflagration. When pressure is low, there is a large expansion of 
the gas products whose heat conductivity is low; heat transfer from 
the combustion zone to the solid explosive is not sufficient to 
sustain explosive fusion and propagation of the chemical reactions 
fails. A simple linear model has been computed; the pressure de- 
pendence of the bursting time is compatible with our experiments. 
These results have been applied to the impact initiation of solid ex- 
plosives and propellants. Many experiments have shown that pres- 
sure must be exerted on the initiation zone in order for the explo- 
sion to propagate throughout the solid charge. 


1233 Detonation characteristics of some liquid mixtures of 
nitromethane and chloroform or bromoform. Brochet, C. (Univ., 
Poitiers, France); Presles, H.; Cheret, R. pp 29-40 of In Fifteenth 
international symposium on combustion. Pittsburgh; Combustion 
Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The detonation of CH,;NO, + xCHX;, where X is chlorine 
or bromine, has been investigated. The velocity of the detonation 
in cylindrical tubes 10 to 40 mm in diameter has been measured in 
order to determine the ‘’infinite diameter velocity’’ D/sub infinity/ 
of each mixture in the range of 5°—40°C initial temperature. The 
Chapman-Jouguet state of each mixture was computed through the 
‘inverse method.’’ These values have been compared satisfactorily 
with those computed with the ARPEGE code, provided proper 
BKW parameters are chosen. This agreement is enhanced, in some 
cases, by a direct measurement of the sound velocity behind the 
detonation front. The peculiar behavior of CH;NO, + xCHCl, mix- 
tures for small values of x is thought to be related to a strong 
molecular interaction of the components. 


1234 Blast wave initiation of gaseous and heterogeneous cylin- 
drical detonation waves. Fry, R.S.; Nicholls, J.A. (Univ. of 
Michigan, Ann Arbor). pp 43-52 of In Fifteenth international sym- 
posium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Research is described which investigates the initiation, 
transition, and quasi-steady propagation processes associated with 
blast initiated, cylindrical detonation waves. Experiments were 
conducted in a specially designed sectored shock tube, wherein 
cylindrical blast waves were generated by a condensed explosive- 
electric detonator combination. Both gaseous and heterogeneous 
fuel-air mixtures were studied, with the former being considered in 
more detail. A full volumetric range of methyl acetylene, propane, 
propadiene (MAPP)-air mixtures, at standard conditions, was ex- 
amined in the gas-phase experiments. The two-phase experiments 
were restricted to a single fuel-air mixture for a monodisperse 
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spray of 384 um kerosene drops. For all mixtures tested, a wide 
range of blast initiation energies was used so that blast waves of 
different strengths impacted the combustible mixture. It was found 
that a certain minimum, or critical, blast initiator energy (E/sub 
crit/) was required before detonation was experienced. For ener- 
gies less than E/sub crit/ the blast wave continued to weaken with 
distance and tended towards an acoustic wave. For energies much 
greater than E/sub crit/ (say by an order of magnitude) the blast 
wave decayed directly to a velocity in excess of or at the Chap- 
man-Jouguet velocity for the mixture used. For energy levels below 
this but still greater than E/sub crit/, the detonation velocity ob- 
served was sub-Chapman-Jouguet, with the velocity being depen- 
dent on the actual energy level used. Presumably, given sufficient 
distance, these waves would eventually accelerate to full Chapman- 
Jouguet velocity. The two-phase experiments exhibited behavior 
similar to the gaseous. Results are presented which pertain to the 
wave transition behavior just described, detonation velocity, criti- 
cal energy, detonation limits, and the transition distance for blast 
wave to detonation wave behavior. 


1235 Critical power density for direct initiation of unconfined 
gaseous detonations. Lee, J.H.; Knystautas, R.; Guirao, C.M. 
(McGill Univ., Montreal). pp 53-67 of In Fifteenth international 
symposium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The current results of our continuing study of the direct in- 
itiation of unconfined detonations in a gaseous explosive mixture 
are described. A linear spark is used as the energy source and the 
complete time history of the energy deposition is determined by 
monitoring the current and voltage across the spark gap. The dura- 
tion and the energy of the spark are controlled via the RLC of the 
circuit. Both oscillatory as well as single pulse discharges are used. 
In obtaining a single pulse discharge, a long exploding wire is used 
to block all but the first peak of an otherwise oscillatory discharge. 
The explosive mixture used throughout is stoichiometric oxy- 
acetylene at a representative initial pressure of 100 torr, although 
one case with p, = 50 torr is included for comparison. The flow 
structure generated by the discharge is monitored via single frame 
laser interferometry and multiframe and streak schlieren photog- 
raphy with a TRW image converter camera. The results indicate 
that for stoichiometric C,H,-O, at pp = 100 torr, the critical energy 
for direct initiation ranges from 0.3 to 8 joules/cm corresponding 
to an average power from 0.24 to 0.06 megawatt/cm, respectiveiy. 
It is found that the critical energy depends on the average power 
density of the source in that it decreases with increasing power 
density. There appears to be a limiting critical energy of about 0.3 
joules/cm as the power density approaches infinity. The maximum 
power of the ignition source in all cases is of the order of 10° 
watts/cm corresponding to peak Mach numbers M/sub s/ greater 
than 7.0. This suggests that a sufficient though not a necessary 
condition for direct initiation might be that the source must be suf- 
ficiently powerful to generate a shock wave of the order of the 
Chapman-Jouguet Mach number of the explosive. The early-tirne 
hydrodynamic flow structure generated by the discharge is found 
to depart from that of the ideal blast wave theory. 


1236 Acoustic-kinetic interactions in an irreversibly reacting 
medium. Toong, T.Y.; Arbeau, P.; Garris, C.A.; Patureau, J.P. 
(Massachusetts Inst. of Tech., Cambridge). pp 87-100 of In Fif- 
teenth international symposium on combustion. Pittsburgh; Com- 
bustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Acoustic-kinetic coupling in a gaseous medium undergoing 
an exothermic irreversible reaction with Arrhenius kinetics is stu- 
died in both the quasi-steady and non-quasi-steady regimes. For 
the quasi-steady limit (high acoustic frequency or slow reaction) 
an approximate analytical solution employing a Sylvester expansion 
is obtained in terms of four normal modes which permits critical! 
examination of the acoustic-kinetic coupling. The amplification or 
attenuation behaviors and the propagation speeds are charac- 
terized by analytical expressions for density, entropy, and concen- 
tration fluctuations. It is shown that non-acoustic oscillations are 
possible; the existence of sound wave reflection effect is indicated; 
and acoustic wave instigation of chemical instability is predicted. 
The instantaneous amplitudes, phases, and speeds of propagation 
of density, velocity, and pressure fluctuations are studied numeri- 
cally by means of a transformation for both the quasi-steady and 
non-quasi-steady cases. In the quasi-steady case, all fluctuations 
have nearly equal phase and p' te at nearly the frozen isen- 
tropic speed of sound. However, their amplification characteristics 
are, in general, different due to the temporal variation in acoustic 
frequency and acoustic-kinetic interaction. In the non-quasi-steady 
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case, the instantaneous amplitudes, phases, and speeds of propaga- 
tion oscillate about base lines very close to their respective quasi- 
steady limit curves; an indication that freq d dent selec- 





tive amplification and dispersion effects in wave packets are small. 


Furthermore, the instantaneous phases and speeds of propagation 
are different for the different fluctuating variables. The instantane- 
ous amplification or attenuation of density fluctuations is shown to 
» dependent upon the velocity-density fluctuation phase dif- 
erence. 


1237 Role of direction and radiation in turbulent 
diffusion flames on surfaces. De Ris, J.; Orloff, L. (Factory Mutual 
Research Corp., Norwood, MA). pp 175-182 of In Fifteenth inter- 
national symposium on combustion. Pittsburgh; Combustion Inst. 
(1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

A large-scale gas-supplied sintered-metal burner was used to 
study radiation and spatial orientation effects on steady turbulent 
fires over a range of mass transfer driving forces, B. Three prin- 
cipal burning modes are evident: (1) turbulent pool fires from 
theta = 0° to theta = 15°; (2) upward turbulent burning from theta 
approximately 15° to theta approximately 168°; and (3) cellular 
ceiling fires from theta approximately 168° to theta = 180°. Steady 
burning rates decrease rapidly with inclination from the horizontal 
within the pool regime, followed by a more gradual decrease with 
inclination within the upward turbulent burning regime being 
minimum theta approximately 168°, i.e., 12° from the horizontal 
ceiling orientation. This trend is ascribed to the decreasing direct 
gravitational generation of turbulent kinetic energy, causing a 
reduction in the turbulent flame thicknesses with their reduced 
radiant fluxes. Previous laminar burning studies showed opposite 
trends, with minimum burning rates in the ‘’pool’’ orientation. In- 
creased cellular flow mixing is accompanied by a sharp increase in 
burning rate as the fuel surface rotates from 168° to the horizontal 
ceiling fire. Radiometer comparison of outward and surface 
uirected radiant flux for a vertical burning surface indicate at least 
7 percent absorption by combustion products and intermediates 
near the surface. Radiation is found to exceed convective heat 
transfer to the fuel surface for B greater than 1.0. At large B num- 
bers the burning is increasingly radiation-dominated as convection 
decreases due to heat blockage. 


1238 Vibrational relaxation and pyrolysis of shock heated 
nitrous oxide. Dove, J.E.; Ni, W.S.; Teitelbaum, H. (Univ. of 
Toronto). pp 903-916 of In Fifteenth international symposium on 
combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The vibrational relaxation of N,O in mixtures of NJO—Ar 
has been studied by the laser schlieren method in shock waves. 
From the results, equations for standard relaxation times for pure 
N,O and for N,O highly dilute in Ar, are given. The laser schlieren 
method has also been applied to the study of the pyrolysis of 8 
percent N,O in Ar at temperatures of 2160° to 3590°K and total 
gas concentrations of 1.8 x 10~* to 2.5 x 10-* mole cm™*. An 
analytic method for evaluation of the schlieren traces is briefly 
described. 


1239 Reduction of nitric oxide in simulated combustion ef- 
fluents by hydrocarbon—oxygen mixtures. Myerson, A.L. (Exxon 
Research and Engineering Co., Linden, NJ). pp 1085-1092 of In 
Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

A study has been made of the chemistry of a gas-phase 
process for the reduction of nitric oxide in a flowing system of 
simulated combustion effluents (CO and CO, in N,). The reduc- 
tant consists of mixtures of hydrocarbons and carefully controlled 
amounts of oxygen. The latter brings the rate and nature of the 
products of the otherwise slow reaction between hydrocarbon and 
NO close to the requirements of practicability. The reactions were 
carried out in a ceramic flow reactor at temperatures in the range 
of approximately 1200°K to 1700°K and with residence times of 50 
to several hundred milliseconds. In addition to temperature, the 
most critical eters are the molar ratios R, = [HC]/[NO] and 
R; = [O,]/[HC] where HC is any one of the hydrocarbons used 
(methane, ethane, isobutane, isobutylene and gasoline). When the 
fraction of the initial NO remaining is plotted as a function of R, 
(for a given R,), a characteristic minimum is formed, along with a 
maximum for HCN. Increasing R, results in greater reduction of 
NO but tends to increase HCN production. For a ratio of R, = | at 
an initial NO concentration of 1000 ppM, total fixed nitrogen 
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(TFN) remaining after reduction (NO + HCN) may range from 10 
percent to 45 percent of the original concentration at the 
minimum of the TFN—R, curve, depending on temperature, re- 
sidence time and stoichiometry. The HCN can be oxidized to 
residual NO. Various aspects of the basic chemical mechanism are 
examined and it is suggested that O, provides effective reducing 
free radicals, e.g., CH and CH,, by hydrogen abstraction of the 
hydrocarbon. They can then reduce NO through reactions typified 
by the exothermic step, CH + NO= HCO+N. 


1240 Overall reaction rates of NO and N, formation from fuel 
nitrogen. De Soett, G.G. (Institut Francais du Petrole, Rueil-Mal- 
maison). pp 1093-1102 of In Fifteenth international symposium on 
combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

From measurements carried out on flat premixed hydrocar- 
bon/oxygen—argon (or helium) flames, into which small amounts 
of ammonia, or cyanogen are added, overall reaction rates of for- 
mation of NO and N, are determined. From similar measurements 
effected on nitrogen-diluted ethylene/oxygen flames, an overall 
rate of prompt NO formation is obtained. The discussion of these 
Tate constants indicates that the relative importance of HCN 
molecules as intermediates in the fuel NO mechanism increases ac- 
cording to the following sequence of primary fuel nitrogen com- 
pounds: ammonia, cyanogen and molecular nitrogen; this last is 
found to behave like a true fuel nitrogen compound in the early 
flame stages. Experimental values of the total yield of nitric oxide 
obtained from the added nitrogen compounds have been deter- 
mined; they are found to be in good agreement with yields calcu- 
lated by numerical integration of the empirical overall reaction 
rates of NO and N, formation, showing almost the same depen- 
dence of the NO yield on temperature, initial fuel nitrogen concen- 
tration and oxygen concentration. 


1241 Behavior of nitrogen species in fuel rich hydrocarbon 
flames. Haynes, B.S. (Univ. of New South Wales, Kensington); 
Iverach, D.; Kirov, N.Y. pp 1103-1112 of In Fifteenth international 
symposium on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). ? 

See CONF-740859—. 

Measurements of NO, CN-species and NH-species are made 
in a number of fuel-rich hydrocarbon flames, with and without the 
addition of pyridine. Concentrations of all these species in excess 
of equilibrium are found even in the absence of pyridine. Forma- 
tion of cyano-species (mainly HCN) is related to decay of 
hydrocarbons and in very rich flames occurs well into the post- 
flame gas. In the absence of hydrocarbons the cyano-pool is found 
to decay via the CN radical: CN + CO, yields OCN + CO with k = 
(3.7 +- 0.4) x 10" cm*/mole-sec in the range 1830° to 2400°K. 
Both formation and decay of NO are observed and the results are 
consistent with a mechanism of the type I + O/sub x/ yields NO + . 
. . and I + NO yields N, + . . ., where I is a nitrogeneous inter- 
mediate, and O/sub x/ is an oxidant (probably OH). In some cases 
NO formation can be predicted from measured HCN decay on the 
basis of these reactions. In the presence of sufficient pyridine 
added to the flame, NO decreases in the post-flame gases to a con- 
stant value, characteristic of the flame, regardless of the level of 
pyridine added. The behavior of NH/svb i/ species is not as clear 
as that of HCN, although it is possible that there is a relation 
between NH/sub i/ formation and HCN decay, and the NH/sub i/- 
system may be the identity of the intermediate I. 


1242 Radiative energy transfer from gaseous diffusion flames. 

Markstein, G.H. (Factory Mutual Research Corp., Norwood, MA). 

pp 1285-1294 of In Fifteenth international symposium on com- 
ustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Emission and absorption measurements were performed 
with an array of ten laminar-diffusion-flame burners. The radiative 
properties of the flames of various gaseous hydrocarbon fuels were 
determined by varying the number of ignited burners, and thus the 
optical depth of the flames. The results for the fuels of highest ten- 
— for soot formation, propylene isobutylene and 1 ,3-butadiene, 
could be represented by a grey-gas model. The data for the less 
sooty flames of aliphatic hydrocarbons and of ethylene required a 
representation as the sum of two weighted grey-gas terms. Radi- 
ance values for one flame, N,, ranged from 0.156 W/cm*sr for 
methane to 0.801 W/cm?sr for 1,3-butadiene, while values extrapo- 
lated to an infinite number of flames, N/sub infinity/, ranged from 
5.18 W/cm?sr for methane to 16.0 W/cm*sr for ethylene. 
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1243 Current theories of combustion within gas turbine cham- 
bers. Odgers, J. (Univ., Laval, Quebec). pp 1321-1338 of In Fif- 
teenth international symposium on combustion. Pittsburgh; Com- 
bustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Various correlations are examined with a view to assessing 
how well they describe the performance of gas turbine combustors. 
Droplet evaporation, stirred-reactor theories, multi-step kinetics 
and turbulent flame propagation mechanisms are considered. An 
attempt is made to define those conditions where performance 
may be limited either by droplet evaporation, or by chemical reac- 
tion rate, or by mixing. Results of a survey taken within the indus- 
try suggest that, to date, none of the proposed correlations is capa- 
ble of describing the combustion performance with the precision 
required. Until such a correlation is found, it would seem that the 
simpler and more tractable ones will continue to be used for prac- 
tical application. The need for much more experimental data is ob- 
vious if a full understanding of the combustion process is to be 
achieved and a satisfactory correlation developed. This is particu- 
larly true for the assessment of the Primary Zone performance 
over a wide range of conditions. 


1244 Theories of mixing in continuous combustion. Pratt, D.T. 
(Washington State Univ., Pullman). pp 1339-1351 of In Fifteenth 
international symposium on combustion. Pittsburgh; Combustion 
Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Techniques for analytical modelling of turbulent mixing 
processes in continuous combustion devices such as furnaces, in- 
cinerators and gas turbines are reviewed and critiqued. In particu- 
lar, various approaches in the current literature are examined with 
respect to their ability to deal with detailed chemical reaction 
mechanisms, interaction of thermal and chemical turbulent fluctua- 
tions, prediction of stability limits or turndown ratio, combustion 
efficiency and pollutant formation processes. It is concluded that 
present '’mechanistic’’ approaches, in which the governing conser- 
vation equations are solved in either integral or differential form, 
are presently accessible and useful for prediction of gross, time- 
mean convection patterns or streamline contours, but are relatively 
weak in their ability to deal with anisotropic turbulence, detailed 
chemistry, and effects of coupled temperature-species turbulent 
fluctuations. However, significant progress is being made in all of 
these areas of deficiency. '’Population balance’’ or chemical-reac- 
tor-theoretic mixing concepts are examined in some detail. These 
concepts have been less well exploited than mechanistic theories, 
and it is pointed out that there exists a number of very useful con- 
cepts and analyses in the chemical process reaction engineering 
literature which could easily be applied to continuous combustion 
mixing, especially the Monte Carlo model for representing turbu- 
lent mixing as a discrete coalescence and dispersion process. It is 
suggested that a hybrid mechanistic/population balance approach 
could be fruitfully employed to improve present modelling 
techniques. 


1245 Theoretical and experimental study of turbulent diffu- 
sion flames in cylindrical furnaces. E] i, S.E.; Pun, W.M. 
(Imperial Coll. of Science and Tech., London). pp 1353-1365 of 
In Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Turbulent diffusion flames in a small, axisymmetrical cylin- 
drical furnace are studied, using town gas. Results are reported of 
the measurements made by an ionization probe of the probability 
of reaction at many locations inside the furnace. Predictions are 
also obtained for the experimental conditions by numerical solu- 
tion of a set of six simultaneous, elliptic, partial differential equa- 
tions. The time-mean hydrodynamic characteristics are described 
by the four variables: stream function, vorticity, turbulence kinetic 
energy and the rate of dissipation of turbulence energy; the reac- 
tion is described by the time—mean mixture fraction f, and the 
mean—squared fluctuations of the mixture fraction, g. Instantane- 
ous values of the mass fractions and the temperature are evaluated 
from the assumption that the variation with time of the instantane- 
ous values of f is described by a random wave form which has a 
suitably clipped Gaussian distribution of the probability density. 
Effects on the time-mean density of the concentration and tem- 
perature fluctuations are accounted for. A method is suggested for 
calculating the probability of chemical reaction at points in the 
flow field. Computed results agree fairly well with measurements. 
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1246 Fluctuating temperature and effects on the 
noise output of swirl burners. Gupta, A.K.; Syred, N.; Beer, J.M. 
(Univ. of Sheffield, Eng.). pp 1367-1377 of In Fifteenth interna- 
ony " aaieminnie on combustion. Pittsburgh; Combustion Inst. 

From 15. international symposium on combustion; Tokyo, 
Japan Sad Aug 1974). 

See CONF-740859—. 

The mechanism of noise generation in swirl stabilized natu- 
ral gas flames is discussed. Noise spectra determined experimen- 
tally for varying flow rates, air-fuel ratios and for different modes 
of fuel injection are presented. Results of time average and fluc- 
tuating temperature, and fluctuating pressure measurements have 
shown that the source of noise emission in flames was the regi 
of maximum time random pressure fluctuations. The loci of these 
maxima were found normally outside of the flame boundary as in- 
dicated by time average peak temperatures. When the region of 
maximum pressure fluctuations was surrounded by a second, outer 
flame boundary this reduced the noise emission from the flame (4 
dB reduction measured in overall 78 dB). The input conditions 
required for such a reduction were realized by staged fuel injection 
into the burner. A theoretical analysis presented supports the ex- 
perimental results and shows that a high temperature interface 
with large density gradients can act as a partial mirror to sound 
waves. Species concentration distributions determined by sampling 
from within the flames have shown that staged fuel injection does 
not reduce combustion efficiency. Measured NO concentrations 
were the highest in the toroidal recirculation zones where condi- 
tions for their formation (high temperature, long residence time) 
were favorable. 


1247 Investigation into the behavior of soot in a turbulent free 
jet C,H,-flame. Magnussen, B.F. (Technical Univ. of Norway, 
Trondheim). pp 1415-1425 of In Fifteenth international symposi- 
um on combustion. Pittsburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

An experimental study was performed to investigate the 
structure of a turbulent diffusion flame with special reference to 
the appearance of soot. The free jet C,H,-flame was burned in 
stagnant air at a Reynolds number of 52,500. The experimental 
analysis was based on measurements of light scattered from soot 
contained in volume elements of approximately 0.05 mm’. The ef- 
fect of turbulence on the appearance of soot was evaluated by 
means of a numerical analysis of the Fourier transform of the scat- 
tered light signal. Mean values of intensity of fluctuations, power 
density distributions, autocorrelations, and integral scales were 
computed. These data revealed a highly intermittent appearance of 
the soot and could be interpreted to give a picture of soot being 
contained in eddies. These eddies seemed to grow in size in the 
soot-forming region in a way similar to turbulence eddies. How- 
ever, toward the edges and the tail of the flame where combustion 
of soot is dominant, an eddy structure seemed to develop that in- 
dicated a combustion procedure of the same kind as dissipation of 
turbulence. This pattern of turbulence initiated eddies is believed 
to be general, irrespective of the existence of soot. The angular 
characteristics of the scattered light showed significant deviations 
from what could be expected for Mie-scattering from spherical 
particles, and correlated better with a cluster model. These obser- 
vations seemed to indicate agglomerates that could be greater than 
5000 A. A significant increase of the angular dissymmetry in- 
dicated an increase of the agglomerate size in the downstream 
direction. An increase in particle size is consistent with a com- 
bustion development associated with eddy breakup, with the lar- 
= agglomerates being formed and contained in the largest ed- 

ies. 


1248 Concentration and mass distribution of charged 

in sooting flames. Wersborg, B.L.; Yeung, A.C.; Howard, J.B. 
(Massachusetts Inst. of Tech., Cambridge). pp 1439-1448 of In 
Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

Total concentration and mass distribution of charged spe- 
cies larger than about 300 amu were measured along the center- 
line of a premixed sooting ay ee flat flame at 20 mm 
Hg. Charge concentration was by measuring the elec- 
tie current delivered to a Faraday cage in the detection c hamber 
of a staged molecular beam flame sampling instrument having a 
quenching time of about | ys. Charge/mass ratio distributions were 
measured by the incremental electrical filtration of charged species 
from the beam. Mass and diameter distributions were calculated by 
assuming unicharged species of density 2 g/cm*. The observed spe- 
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cies, which include heavy hydrocarbon ions and charged soot par- 
ticles, are of positive polarity. Their total concentration at fuel 
equivalence ratios in the range 2.1—3.0 and cold gas velocities of 
31 and 38 cm/s ranges from 10* to 10" cm=%, exhibits a distinct 
peak near the onset of soot formation, increases strongly with in- 
creasing fuel equivalence ratio, and decreases with increasing cold 
gas velocity. The mass distribution of charged species peaks 
sharply at a mass which increases with increasing height above the 
burner or time. At a fuel equivalence ratio of 2.25 and a cold gas 
velocity of 31 cm/s, the peak mass and its equivalent diameter in- 
crease from 1390 amu and 13 A just prior to the onset of visible 
soot formation to 7700 amu and 23 A about 2 ms later. The con- 
centration of heavy hydrocarbon ions and that of heavy hydrocar- 
bon molecules estimated previously decrease rapidly with the onset 
of soot formation in a manner that correlates with the initially fast 
surface growth of soot particles. Thus the heavy hydrocarbons ap- 
pear to include both soot nuclei and surface growth intermediates. 
The concentrations of heavy hydrocarbon ions are much larger 
than the peak concentrations of soot particles. Therefore ionic 
nucleation of soot particles is feasible for these conditions, and a 
tentative mechanism is described. 


1249 Oxidation of soot by O atoms. Wright, F.J. (Exxon 
Research and Engineering Co., Linden, NJ). pp 1449-1460 of In 
Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The oxidation of soot by O atoms has been studied 
gravimetrically using a sensitive recording balance. At 5 torr, the 
rate of the reaction expressed as the number of C atoms leaving | 
cm? of geometric surface per sec is a function of the square of O 
atom concentration over a 5-fold range. This reaction order is in- 
dependent of temperature between 300°K and 850°K. The rate of 
oxidation, however, varies in a complex manner with temperature. 
At a concentration of O atoms of 3.5 x 10" atoms per cc it 
reaches a maximum of 1.4 x 10"’ C atoms per cm*/sec at 425°K. It 
then decreases to a rate '/, of the above at 650°K. Above this tem- 
perature, the rate increases once again in a more normal manner. 
At 5 torr, CO, is the only reaction product detected. At lower 
pressures (approximately 0.05 torr) CO appears to be formed also. 
Both the high order of 2 and the preponderance of CO,, are ra- 
tionalized on the basis that the present work was carried out at 
higher pressures than usual. The rates of oxidation of pyrographite 
and vitreous carbon by O atoms were also obtained over the same 
temperature range. Apart from the absence of the sharp maximum 
at 425°K, these rates showed remarkable general agreement with 
those obtained for soot and with literature values. The reactivity of 
O atoms thus appears little affected by the nature or microstruc- 
tural features of the carbon. The data available on the reactivity of 
pyrographite can therefore be used with confidence to infer the 
behavior of soot. There are now strong reasons to believe that ox- 
ygen atotis play an important role in the removal of soot in 

ydrocarbon flames. 


1250 Thermokinetic oscillations of hydrocarbon oxidations: a 
test for the role played by acetyl radicals. Griffiths, J.F.; Firth, A.; 
Gray, P. (Leeds Univ., Eng.). pp 1493-1501 of In Fifteenth inter- 
national symposium on combustion. Pittsburgh; Combustion Inst. 
(1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The competitive oxidation and decomposition of acetyl radi- 
cals at temperatures above 500°K and their frequent occurrence in 
organic gas-phase oxidations encourages the belief that their role 
may be crucial to the existence of thermokinetic oscillations. We 
have oxidized acetaldehyde under flowing conditions in the tem- 
perature range 550° to 650°K in order to study in detail these main 
routes for the removal of acetyl radicals. We have shown that 
there is a switch from a branching to a predominantly non- 
branching mode of reaction at about 700°K. However, since both 
peracetic acid and methyl hydroperoxide contribute to chain 
branching at these temperatures the "thermal switch’’ depends on 
reactions of methyl radicals as much as those of acetyl radicals. 
The coefficient for the switch from oxidation to 
decomposition of acetyl radicals is about 80 kJ mol-'. For organic 
compounds in general it is likely to be acyl and alkyl radicals that 
control the switch from branching to non-branching modes of 
reaction in thermokinetic oscillations, rather than any other type 


of species. 
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1251 (PB—244481) Cost comparison between Subterrene and 
current tunneling methods. Final report. Bledsoe, J.D.; Hill, J.E.; 
Coon, R.F. (Mathews (A.A.) Inc., Rockville, Md. (USA)). May 
1975. Contract NSF-C840. 100p. NTIS $4.75. 

A study was made to compare tunnel construction costs 
between the Subterrene tunneling system and methods currently in 
use. Three completed tunnels were selected for study cases to 
represent finished diameters ranging from 3.05 meters (10 feet) to 
6.25 meters (20.5 feet). The study cases were normalized by delet- 
ing extraneous work and assigning labor, equipment, and materials 
costs for the Southern California area in 1974. Detailed cost esti- 
mates (shown in Appendix A) were then made for the three tun- 
nels for baseline. A conceptual nuclear powered Subterrene tun- 
neling machine (NSTM) was designed. It was assumed that 
NSTM’s were available for each of the three baseline tunnels. 
Costs were estimated (shown in Appendix B) for the baseline tun- 
nels driven by NSTM. 


1252 (PB—244482) Cost comparison between Subterrene and 
current tunneling methods. Appendix A. Baseline cost analyses. 
Final report. Bledsoe, J.D.; Hill, J.E.; Coon, R.F. (Mathews (A.A.) 
Inc., Rockville, Md. (USA)). May 1975. Contract NSF-C840. 
328p. NTIS $9.50. 

A study was made to compare tunnel construction costs 
between the Subterrene tunneling system and methods currently in 
use. Three completed tunnels were selected for study cases to 
represent finished diameters ranging from 3.05 meters (10 feet) to 
6.25 meters (20.5 feet). The study cases were normalized by delet- 
ing extraneous work and assigning labor, equipment, and materials 
costs for the Southern California area in 1974. Detailed cost esti- 
mates (shown in Appendix A) were then made for the three tun- 
nels for baselines. 


1253 (PB—244483) Cost comparison between Subterrene and 
current tunneling methods. Appendix B. Subterrene cost analyses. 
Final report. Bledsoe, J.D.; Hill, J.E.; Coon, R.F. (Mathews (A.A.) 
Inc., Rockville, Md. (USA)). May 1975. Contract NSF-C840. 
235p. NTIS $7.50. 

A study was made to compare tunnel construction costs 
between the Subterrene tunneling system and methods currently in 
use. Three completed tunnels were selected for study cases to 
represent finished diameters ranging from 3.05 meters (10 feet) to 
6.25 meters (20.5 feet). A conceptual nuclear powered Subterrene 
tunneling machine (NSTM) was designed. It was assumed that 
NSTM’s were available for each of the three baseline tunnels. 
Costs were estimated (shown in Appendix B) for the baseline tun- 
nels driven by NSTM. Savings of 12 percent for the 4.73 meter 
(15.5 foot) tunnel and 6 percent for the 6.25 meter (20.5 foot) 
tunnel were found to be possible using the NSTM as compared to 
current methods. A penalty of 30% was found for the 3.05 meter 
(10 foot) tunnel using the NSTM. The cost advantage for the 
NSTM results from the combination of (a) a capital rather than 
labor intensive system, and (b) formation of both initial support 
and final lining in conjuction with the excavation process. 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 809, 1100, 1416, 1471, 1574, 
2083 


1254 (BDX—613-1281(Rev.)) Improved precision aluminum 
etchant. Knopf, W.H. (Bendix Corp., Kansas City, Mo. (USA)). 
Aug 1976. Contract E(29-1)-613. 22p. Dep. NTIS $3.50. 

An improved solution was developed to etch 0.00045-in.- 
thick (11.43 ym) 1145 rolled aluminum for precision pattern 
hardware. The new etchant produces smooth etched edges with lit- 
tle or no undercut. 


1255 (BDX—613-1401(Rev.)) Progress in automatic image 
measurement. Lembke, J.R. (Bendix Corp., Kansas City, Mo. 
(USA)). Aug 1976. Contract E(29-1)-613. 2Ip. Dep. NTIS $3.50. 

A self-calibration capability was added to the Automatic 
Image Measurement System (AIMS). The strategy for edge 
threshold selection was optimized. A horizontal optical mount was 
designed and built, incorporating stepper-motor control of focus 
and image rotation. The system was mounted on a manual posi- 
tioner for inspection of features on nonplanar surfaces. Plans were 
developed for application of AIMS to an automatic point-location 
gaging system. A capability study was performed to determine re- 
peatability of AIMS. 
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1256 (KY-G—311) Power shafting: keys and keyways. 
Orthwein, W.C. (Paducah Gaseous Diffusion Plant, Ky. (USA)). 
1976. Contract W-7405-eng-26. 48p. (CONF-761009—1). Dep. 
NTIS se 00. 
From American Society of Mechanical Engineers Design 

Technology Transfer conference; Montreal, Canada (3 Oct 1976). 

A review of the history of the analysis of torsionally induced 
shaft stresses due to the inclusion of an empty — or keyseat, 
is given with emphasis placed upon experimentally measured 
values. More realistic stresses recently found by photoelastic analy- 
sis of a shaft in which the keyways were not empty are then 
presented. A new, patented (U.S. Patent 3,920,343, Nov. 18, 1975 
assigned to the U.S.), and operating key and keyway design ‘which 
resulted from these tests, wherein the twisting forces were actually 
applied through the keys, is described toward the close of the 
paper. 


1257 (MLM—2341(OP)) Pulsed laser stereophotography of 
miniature exploding foils. Paisley, D.L. (Mound Lab., Miamisburg, 
Ohio (USA)). 1976. Contract E-33-1-GEN-53. Sp. (CONF- 
760828—2). Dep. NTIS $3.50. 

From 12. international congress on high speed photography; 
Toronto, Canada (1 Aug 1976). 

A pulsed-laser stereophotography system is used to evaluate 
the physical changes taking place in close (1 ~ m) proximity to the 
actinic plasma of miniature exploding foils. The system records 
stereopairs of photographs at 3 ns exposure time and 20X magnifi- 
cation. The image size is 50 mm square with resolution 40 
lines/mm. The purpose of the laser is to supply a short (3 ns) pulse 
of monochromatic light. This laser light reflected off the test 
specimen is then collected by the stereocamera. The 3-ns pulse 
minimizes motion blur, and the monochromaticity permits filtering 
out all wavelengths except that of the laser (694.3 nm) 
wavelength. This permits the self-light of the exploding foils to be, 
for all practical purposes, eliminated from the stereophotographs. 
The metal foils provide satisfactory reflection, and the plasma acts 
as an optical absorber and provides for the necessary contrast. The 
camera includes 1.0-nm narrow-band-pass filters to prevent record- 
ing the exploding foil self-light. The stereopairs are read on a 
stereo-comparagraph normally used for aerial photographs that has 
been calibrated for reading these stereophotographs. Since these 
exploding foils have typical function times of 500 ns, the 
stereophotographs are synchronized in time with the event under 
test. Stereophotographs can be recorded at any preselected time to 
within +- 20 ns. This technique provides a means to evaluate 
closely events near optically intense plasma. 5 figures. 


1258 (MLM—2342(OP)) Streak camera technique to mea- 
sure plastic plate velocities as a continuum. Paisley, D.L. (Mound 
Lab., Miamisburg, Ohio (USA)). 1976. Contract E-33-1-GEN-53. 
4p. (CONF-760828—S5). Dep. NTIS $3.50. 

From 12. international congress on high speed photography; 
Toronto, Canada (1 Aug 1976). 

A technique was developed to measure velocities of thin 
plastic plates as a continuum with a streak camera at 20 mm/y s 
and 8.4X magnification. The plastic plates are bonded to an ex- 
ploding foil with a transparent cylindrical barrel located over the 
exploding foil/plastic plate laminate on the side of the plastic plate. 
When the foil is exploded, a plastic plate is torn from the laminate 
and accelerated through the barrel. The velocity, acceleration, and 
displacement of 76-p m thick plastic plates moving through a 1 
mm diameter barrel 1.5 mm long is recorded on the streak 
camera. Velocities to 4 mm/yz s have been recorded. The actual 
streak record of the flying plates is recorded when the slit of the 
streak camera is parallel to the axis of the barrel cylinder. The bar- 
rel is backlighted with an exploding wire synchronized to function 
with the event under test. This method provides a shadowgraph 
record of the flying plate. The streak camera records the advance- 
ment of the plate through the barrel which is analogous to the 
plate velocity. The instantaneous velocity at that particular point is 
determined by V = W/sub s//(m tan THETA), where V = velocity 
in mm/, s, bo hp = writing speed in mm/p s, m = optical mag- 
nification, and THETA = angle between the camera slit and the 
tangent line at ‘eo rook of interest on the streak record. The most 
reliable data will be recorded when THETA is near 45°. It is, 
therefore, desirable to choose W/sub s/ and m for a predicted 
velocity to generate a THETA near 45° and still meet any other 
requirements of the experiment. 3 figures. 


1259 (ORNL/TM—5230) Modifications of ORNL's computer 
programs MSF-21 and VTE-21 for the evaluation -_ op- 
timization of m flash and vertical tube evaporators. 
Glueckstern, P.; Wilson, J.V.; Reed, S.A. (Oak Ridge National 
Lab., Tenn. (USA)). Jun 1976. Contract W-7405-eng-26. 99p. 
Dep. NTIS $5.50. 

Design and cost modifications were made to ORNL’s Com- 
puter Programs MSF-21 and VTE-21 originally developed for the 
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rapid calculation and design optimization of multistage flash 
(MSF) and multieffect vertical tube evaporator (VTE) desalination 
plants. The modifications include additional design options to 
make possible the evaluation of desalting plants based on current 
technology (the original programs were based on conceptual 
designs applying adv: and not yet proven technological 
developments and design features) and new materials and equip- 
ment costs updated to mid-1975. 


1260 (SAND—76-0003) Evaluation of aerodynamic 

effects on the Strypi IV-A_ rocket . Carnicom, M.L.; 
McAlees, S. (Sandia Labs., Albuquerque, N.Mex. (USA)). May 
ef Contract AT(29-1)-789. 42p. No Distribution. Refer request 
to SLA. 

Results of a study to evaluate the thermal response of the 
Strypi IV-A_ rocket system to environments generated by 
aerodynamic heating are presented. Contributions of shockwave- 
enhanced heating to the failure of the Strypi I[V-A Barebird in 
Alaska on March 22, 1974 are considered. 


1261 (SAND—76-0091) Sandia Laboratories hybrid com- 
puter and motion simulator facilities. Curry, W.H.; Nielson, J.M. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1976. Contract 
AT(29-1)-789. 32p. Dep. NTIS $5.00. 

Hybrid computer and motion simulator facilities at Sandia 
Laboratories include an AD/FIVE-PDP11/45, an EAI78(C9- 
EAI640, an EAIS80/TR48-Nova 800, and two Carco S-450R-3/R- 
493A three-axis motion simulators. An EAI680 is utilized in the 
analog mode only. This report describes the equipment comple- 
ment. 11 figures, 5 tables. 


1262 (TID—27116) High temperature moire and grids 
methodology. Durelli, A.J.; Buitrago, J. (Catholic Univ. of Amer- 
ica, Washington, D.C. Stress Analysis Lab.). Nov 1974. Contract 
W-7405-eng-26. 39p. Dep. NTIS $4.00. 

For Oak Ridge National Lab., TN. 

The development of moire and grids techniques used for the 
determination of strains in loaded bodies subjected to temperatures 
of the order of 1100°F is described. The different fillers used to in- 
crease the contrast between etched lines and interlines, with dif- 
ferent photographic methods and with a method of differentiating 
the field of displacements using a polynomial surface are discussed. 


Tentative results of the analysis of residual strains in a perforated 
stainless steel plate are also included. 


1263 (UCRL— 13646) Explosion energies and life tests 1.9- 
cm bore flashtubes. Newell, P.B.; Benson, A.P. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 13 Mar 1975. Con- 
tract 4316905. 25p. Dep. NTIS $3.50. 

Measurements performed on 1.9-cm bore flashtubes con- 
structed of both clear fused quartz and germisil quartz, all filled to 
a constant pressure are presented. The goal was to determine, for 
both types of quartz, the 100 shot explosion energy and 10,000 
shot life test data at 100 and 200 j/(cm of arc length) loadings. In 
the course of the work, seven flashtubes, three of clear fused 
quartz and four of germisil quartz, were exploded at a pulse width 
of 3\/LC = 500 ysec. In addition, ten flashtubes, six of clear fused 
quartz, and four of germisil quartz were life tested to 10,000 shots 
also at a pulse width of 3./LC = 500 psec. 


1264 (UCRL—52080) Computer analysis of the twin-whip 
antenna. Burke, G.J.; Poggio, A.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1 Jun 1976. Contract W-7405- 
Eng-48. 29p. Dep. NTIS $4.00. 

Computer techniques are used to analyze the twin-whip, 
high-frequency, HF communication antenna employed by the U.S. 
Navy. The antenna is considered both on an infinite ground plane 
and mounted on a bracket. The program NEC, a modification of 
the AMP program, was used for the analysis and is very briefly 
described. Several models of the source region are evaluated, and 
the results are compared with measured input impedances. A 
model using a transmission line for the feed region is found to give 
very accurate results. 


1265 (UCRL—77724) High-pressure safety at the Lawrence 
Livermore Laboratory, an research facility. Burton, W.A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
26 Jan 1976. Contract W-705-eng-48. 20p. (CONF-760905— 10). 
Dep. NTIS $3.50. 
From International joint pressure vessels and piping and 
troleum mechanical engineering conference; Mexico City, Mex- 
ico (19 Sep 1976). 

The pressure safety program at LLL is briefly described in- 
cluding organization, personnel training and qualification, design 
criteria and documentation, pressure testing, and vessel/system cer- 
tification. (TFD) 
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1266 (Y/NA—361) Machine tool evaluation. Lunsford, B.E. 
(Oak Ridge Y-12 Plant, Tenn. (USA)). 16 Apr 1976. Contract W- 
7405-eng-26. 14p. (CONF-760468—5). Dep. NTIS $3.50. 

From Region 5 seminar on practical applications in manu- 
facturing; Gatlinburg, Tennessee, United States of America (USA) 
(23 Apr 1976). 

Continued improvement in numerical control (NC) units 
and the mechanical components used in the construction of 
today’s machine tools, necessitate the use of more precise instru- 
mentation to calibrate and determine the capabilities of these 
systems. It is now necessary to calibrate most tape-control lathes to 
a tool-path positioning accuracy of +-300 microinches in the full 
slide travel and, on some special turning and boring machines, a 
capability of +-100 microinches must be achieved. The use of a 
laser interferometer to determine tool-path capabilities is 
described. (TFD) 


1267 Electron beam welder cold wire feeder (19 Jun 1973) 
(Engineering Materials). (Dow Chemical U.S.A., Golden, Colo. 
Rocky Flats Div.). (CAPE—2469). 

6 drawings. 

Drawings are given for a device which feeds wire to the 
work for electron beam welding. Materials and specifications are 
indicated. (PMA) 


1268 Emergency valve capper (24 Apr 1975) (Engineering 
Materials). (Goodyear Atomic Corp., Piketon, Ohio (USA)). 
(CAPE—2476). 

4 drawings. 

Drawings are given for a new emergency valve capper, 
designed and fabricated at the Portsmouth Gaseous Diffusion Plant 
for quickly and efficiently sealing off leaking uranium hexafluoride 
cylinder valves under emergency conditions. The stainless-steel, 
clamp-like device, which can be quickly hooked over a cylinder 
valve, contains a tapered Teflon-faced plug that can be forced into 
the cylinder valve port opening by pulling down on a lever located 
on the top of the capper. Two different sizes of this emergency 
valve capper were constructed. The small capper is intended for 
use on a cylinder valve with a 3/8-inch opening that is used on 5, 
8, and 12-inch uranium hexafluoride cylinders, and the large 
capper is intended for use on a cylinder valve with a l-inch open- 
ing that is used on 30 and 48-inch uranium hexafluoride cylinders. 
However, this emergency valve capper may be modified for use on 
any similar cylinder valve by making slight linear movement and 
plug adjustments. Use of this sealing device during emergency 
operations has demonstrated that it is less cumbersome to use 
(especially by personnel wearing heavy protective clothing and 
gloves), quicker to install, capable of providing a more positive 
seal, and more dependable than any other previously used sealing 
device. Potential application exists for use of the emergency valve 
capper to seal any leaking valves on cylinders containing toxic 
gases as well as uranium hexafluoride. 


1269 Downdraft filter holder for Clarke Model 612 vacuum 
cleaner (1 Feb 1973) (Engineering Materials). (Dow Chemical 
U.S.A., Golden, Colo. Rocky Flats Div.). (CAPE—2471). 

1 drawing. 

A drawing is given for a vacuum cleaner downdraft filter 
holder of all welded construction. The drawing includes an end 
view, plan view, elevation, and all specifications. (PMA) 


1270 Electrostatic precipitator. Gelhaar, R.; Nitz, J.; Fau, K. 
(to Metallgesellschat Aktiengesellschaft). US Patent 3,803,809. 16 
Apr 1974. Filed date 11 Jul 1973. 6p. 

An electrostatic precipitator is described in which thermal 
distortion of the outermost electrode strips resulting from flameless 
combustion phenomena is minimized in comparison to prior art 
electrostatic precipitators. The apparatus consists of several collec- 
tor partitions subdividing the space within a housing into several 
flow chambers. The partitions are formed by upright electrode 
strips having lateral edges which are hooked together loosely in the 
normal positions of these electrode strips. The electrodes may 
forcibly engage one another to prevent distortion of the partition 
upon thermal deformation of the strips. The outermost strips are 
provided with rigid profile support members which are hooked 
around the edges of the outermost strips throughout the height 
thereof. 


1271 Combined three-dimensional finite-difference and in- 
tegral method. Buckingham, A.C. (Univ. of California, Livermore); 
Birnbaum, N.K. AJAA (Am. Inst. Aeronaut. Astronaut.) J.; 14: No. 
3, 291-292(Mar 1976). 

A combined integral, explicit finite-difference method is 
presented. The example calculation predicts the three-dimensional 
compressible blast wave loading on a rigid four-sided structure. 
Previous techniques for the inviscid slip flow pressure loading on 
such structures include a variety of linear interpolation and ex- 
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trapolation techniques to predict the transient pressure distribution 
on the structure walls. The present approach introduced a com- 
bination of the finite-difference computation with an integral 
method which is confined to the irregular finite-difference cell 
volumes adjoining the walls, edges, and corners of the structure. 

numerical techniques are applied inturn to the finite-dif- 
ference computations and the integral regions, with an initial con- 
dition boundary overlap coupling at each discrete time step in the 
computations. 


1272 Load-time attenuation during instrumented Charpy im- 
ue testing. Rack, H.J. (Sandia Labs., Albuquerque, NM). J. Test. 
val.; 4: No. 3, 176-180(May 1976). 

The uses and limitations of procedures designed to charac- 
terize and correct for load-time attenuation occurring during 
dynamic impact testing are described. The importance of wave 
form, time to maximum load, and load decay time are considered. 
It is shown that, within certain bounds, wave form attenuation 
calibration procedures can be used as a means of correcting data 
which contains excess filtering. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 797, 918, 1034, 1093, 2224 


1273 Performance of multifilamentary Nb,Sn under mechani- 
cal load. Easton, D.S.; Schwall, R.E. (Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37830). Appl. Phys. Lett.; 29: No. 5, 
319-321(1 Sep 1976). 

The critical current of a commercial multifilamentary Nb,Sn 
conductor has been measured under the application of uniaxial 
tension at 4.2 K and following bending at room temperature. Sig- 
nificant reductions in J/subc/ are observed under uniaxial loading. 
Results are presented for a monolithic conductor manufactured by 
the bronze diffusion technique and for cable conductors formed by 
the tin-dip technique. (AIP) 


1274 AES depth profile measurements of niobium for super- 
conducting cavities. Hahn, H.; Halama, H.J. (Brookhaven National 
Laboratory, Upton, New York 11973). J. Appl. Phys.; 47: No. 10, 
4629-4634(Oct 1976). 

The paper reports on AES measurements taken on eight 
niobium samples which were treated according to typical 
procedures used in the preparation of superconducting cavities 
such as ultrahigh vacuum degassing, chemical polishing, elec- 
tropolishing, and anodic oxidizing. The main objective of the 
present investigation was the determination of the oxygen depth 
profile of niobium surfaces. It was concluded that the surface 
treatments typically applied to superconducting rf cavities result in 
surfaces covered by layers of lower oxides on the order of 100 A 
thick. In anodized niobium, the thickness of the pentoxide-metal 
transition is of the same order. The presence of a layer of a two- 
phase mixture NbO+NbO,, up to 50 A thick, as well as a layer of 
two-phase NbO+Nb, about 50 A thick, can be inferred. It is sug- 
gested that the performance of superconducting cavities could be 
limited by these low-T/sub c/ layers. (AIP) 


PROTECTIVE STRUCTURES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 696, 708, 709, 1480 


1275 (AD-A—016026) Rural area shelter development study. 
Final report, Jun 1969—Jul 1975. Wright, M.D.; Hill, E.L.; Tol- 
man, D.F.; Lyday, R.O.; York, S.B. III. (Research Triangle Inst., 
Research Triangle Park, N.C. (USA). Operations Analysis Dept.). 
Jul 1975. Contract DAHC20-69-C-0400. 6!p. (RTI—43U-464-3). 
NTIS $3.25. 

A description is given of the development and field testing 
of a procedure for estimating the total shelter potential by county 
in host areas defined for Crisis Relocation Plans (CRP). Shelter 
estimates are made by projecting population and construction data 
from the time of the last shelter survey in the county. The shelter 
yield expected to be found by an update of the various shelter sur- 
vey programs is then estimated based on the projected construc- 
tion activity. The procedure was formulated into a computer pro- 
gram. Actual survey data for one North Carolina county and ten 
counties in Georgia were used as test cases of the methodology. 


1276 NIM-CAMAC (8 Aug 1966) (Engineering Materials). 
(National Bureau of Standards, Washington, D.C. (USA)). 
(CAPE—1189Add.). 

2 drawings. 

Drawings are given for two nuclear instrument module 
(NIM) bins for CAMAC systems. Front views of a 5'/, in. and an 
83/, in. standard bin assembly are shown, and enlarged views of a 
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typical guide and of a module runner are given. The ge A su- 
persede those of lower revision designation in CAPE-1189. (P. 


HANDLING EQUIPMENT AND PROCEDURES 


(IAEA-SR—10/10(Draft)) Evaluation of c 
criteria for Fissile Class II packages in . Thomas, J.T. 
(Oak Ridge National Lab., Tenn. (USA)). 1976. Contract W- 
7405-eng-26. 20p. (CONF-7608 13— 2). Dep. NTIS $3.50. 

From Symposium on the design, construction and testing of 
packaging for the safe transport of radioactive materials; Vienna, 
Austria (23 Aug 1976). 

The nuclear criticality safety of packages in transportation is 
explored systematically by a surface density representation of 
reflected array criticality of air-spaced units. Typical perturbations 
to arrays are shown to be related analytically to the corresponding 
reactivity changes they produce. The reactivity change associated 
with the removal of three reflecting surfaces from a totally water 
reflected array is shown to depend upon the fissile material loading 
of the packages. For U(93.2) metal, the expected reactivity loss 
can range from 2 to 21 percent. Replacement of a three-sided 
reflector of water on a critical array by one of concrete results in a 
reactivity increase ranging from 0 to 6 percent. Mass limits 
established by criticality data for reflected arrays of air-spaced 
units can provide a minimum, uniform margin of safety, expressi- 
ble in terms of reactivity, to more reliably specify subcriticality in 
transport. Mass limits less than those defined by air-spaced units in 
water-reflected arrays are unnecessary for Fissile Class II packages. 


1278 (REG/G—3.41(6-76)) Validation of calculational 
methods for nuclear criticality safety. (Nuclear Regulatory Com- 
mission, Washington, D.C. (USA). Office of Standards Develop- 
ment). Jun 1976. Ip. NUREG. 

Procedures accepted to NRC for validating calculational 
methods for nuclear criticality safety are presented. 


1279 History of fissile array measurements in the United 
States. Schuske, C.L. (Dow Chemical U.S.A, Golden, CO); Paxton, 
H.C. Nucl. Technol.; 30: No. 2, 101-137(Aug 1976). 

The first measurements with arrays of fissile metal were per- 
formed at the Los Alamos Scientific Laboratory in 1947 and the 
first with fissile solutions were performed at the Oak Ridge Critical 
Experiments Facility in 1949. Since then, there have been many 
other significant experiments at several U.S. laboratories including, 
in addition, Rocky Flats, Battelle-Pacific Northwest Laboratory, 
and the Lawrence Livermore Laboratory. Array tests were the pri- 
mary sources of data used in developing criticality criteria for fis- 
sile-process plants, and they provided the basis for several empiri- 
cal storage models that are still in use. Some of the experimental 
data also serve to validate Monte Carlo neutron transport calcula- 
tions now used extensively by the nuclear safety engineer in the 
design of storage and processing facilities. It is felt that there 
should be additional experimental data for further validation of 
calculational methods relied upon for criticality safety evaluation. 
The deficient areas include low-*U-enriched uranium, **U with 
and without thorium, and plutonium—uranium mixtures. Also, 
critical data are lacking for arrays with the concrete reflectors nor- 
mally found in process-plant environments, and additional experi- 
ments on concrete-reflected arrays are needed. 


1280 Review of criticality safety models used in evaluating ar- 
rays of fissile materials. Hunt, D.C. (Rockwell International, Gol- 
den, CO). Nucl. Technol.; 30: No. 2, 138-165(Aug 1976). 

The methods commonly used in this country to evaluate the 
criticality safety of fissile material arrays include density analog, 
NB?/sub N/, surface density, equilateral hyperbola, albedo, and 
solid-angle techniques. These can be divided into array unit in- 
teraction and semiempirical methods. The albedo and solid-angle 
techniques fall into the former class; the rest fall into the latter 
class. A study reveals that interaction methods are useful in treat- 
ing arrays of arbitrary mesh patterns (e.g., triangular or hexagonal ) 
having only a few units, while the semiempirical techniques are 
more applicable to arrays with a large number of units. The densi- 
ty analog and surface density approaches are easy to apply but typ- 
ically require more auxiliary calculations, while other methods are 
more difficult to use, but more broadly applicable. None of the 
methods satisfactorily handle nonuniformly spaced arrays, arrays 
with arbitrary amounts of internal moderator, or ‘‘clumped’’ ar- 
rays, i.e., arrays of arrays. Most of the methods have some provi- 
sion for treating mixed arrays, but these provisions often do not 
apply to arrays of arbitrarily arranged fast (e.g., metal) and slow 
(e.g., solution) units. 

1281 Monte Carlo method for array 


criticality calculations. 
Dickinson, D. (Rockwell International, Golden, CO); Whitesides, 
G.E. Nucl. Technol.; 30: No. 2, 166-189¢ Aug 1976). 
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The Monte Carlo method for solving neutron transport 
problems consists of mathematically tracing paths of individual 
neutrons collision by collision until they are lost by absorption or 
leakage. The fate of the neutron after each collision is determined 
by the probability distribution functions that are formed from the 
neutron cross-section data. These distributions are sampled statisti- 
cally to establish the successive steps in the neutron’s path. The 
resulting data, accumulated from following a large number of 
batches, are analyzed to give estimates of k/sub eff/ and other col- 
lision-related quantities. The use of electronic computers to 

roduce the simulated neutron histories, initiated at Los Alamos 
ientific Laboratory, made the use of the Monte Carlo method 
practical for many applications. In analog Monte Carlo simulation, 
the calculation follows the physical events of neutron scattering, 
tion, and leakage. To increase calculational efficiency, 
modifications such as the use of statistical weights are introduced. 
The Monte Carlo method permits the use of a three-dimensional 
— ee owes and a detailed cross-section representation. 
of the p ms in using the method are the selection of the 
spatial distribution for the initial batch, the preparation of the 
geometry description for complex units, and the calculation of 
error estimates for region-dependent quantities such as fluxes. The 
Monte Carlo method is especially appropriate for criticality safety 
calculations since it permits an accurate representation of interact- 
ing units of fissile material. Dissimilar units, units of complex 
shape, moderators between units, and reflected arrays may be cal- 
culated. Monte Carlo results must be correlated with relevant ex- 
perimental data, and caution must be used to ensure that a 
representative set of neutron histories is produced. 


1282 Com calculational evaluation of array criticality 
models. Hunt, D.C.; Dickinson, D. (Rockwell International, Gol- 
den, CO). Nucl. Technol.; 30: No. 2, 190-214(Aug 1976). 

The NB?/sub N/, albedo, interaction potential, weighted in- 
teraction Oak Ridge Gaseous Diffusion Plant solid-angle, s/v sur- 
face density, fraction critical surface density, and equilateral 
hyperbola methods are compared by attempting to apply them to 
14 different example arrays. The example arrays are distinguished 
by the type of fissile material in the array units and by the number 
of units in each array. Arrays with units of Pu(95) metal, U(93) 
metal, damp U(93)O,, dry Pu(95)O,, U(93)O,(NO;), solution, 
Pu(95)(NO;), solution, or U(5)O.F; solution are considered. It is 
concluded that if the user has access to a Monte Carlo code such 
as KENO, he is better off using it than any of the other models for 
criticality evaluations of specific problems. The remainder of the 
models are most useful in establishing possible designs for a fissile 
storage or processing facility. The albedo method is found to be 
the preferred solid-angle technique, while the s/v surface density 
method and the NB?/sub N/ method are the most comprehensive 
and useful of the semiempirical techniques. The s/v method is easi- 
er to apply and covers more possible contingencies (e.g., array 
flooding or persons in arrays), while the NB*/sub N/ method is 
more difficult to use but has added flexibility, broader applicabili- 
ty, and yields more analytical scaling relations between array 
parameters. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 286 


1283 (MLM—2340(OP)) Analysis of Type A packaging 
systems based on greater than 400 individual packaging tests. 
Edling, D.A. (Mound Lab., Miamisburg, Ohio (USA)). 1976. Con- 
tract E-33-1-GEN-53. 12p. (CONF-760813—7; IAEA-SR—10/12). 
Dep. NTIS $3.50. 

From Symposium on the design, construction and testing of 
pee for the safe transport of radioactive materials; Vienna, 
Austria (23 Aug 1976). 


Type A packagings commonly used within the U.S. were 


studied to determine their performance with to, '’Tests for 
demonstrating ability to withstand normal conditions of transport,’’ 
(e.g., water spray, free drop (4 ft), penetration, corner drop, and 
compression ). re are several differences in U.S. and IAEA 
Type A packaging requirements and these are outlined. For pur- 
poses of this study, U. S. requirements were used. More than 100 
separate kagings (greater than 400 individual tests) were stu- 
died and pore Most of these packagings can be divided into 
four basic groups: steel drums, wooden boxes, fiberboard con- 
tainers, and steel boxes. The steel drums met all the requirements 
with a minimum of qualification and restrictions on use. 

wooden boxes performed well, with three-way corner construction 
providing the best results. The Type A performance requirements 
had a much greater effect on fiberboard kagings (boxes and 
drums). In most cases penetration of the fiberboard container did 
occur, but this was dependent on the inner packagings and materi- 
als used. Steel boxes offer a wide flexibility in types of construc- 
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tion, materials usable, volumes, and authorized = weights. 
Material usage and construction for wooden and fiberboard con- 
tainers, such as use of plywood in box construction, banding of 
boxes, and use of ‘’firm’’ cushioning materials within fiberboard 
containers, are also discussed. 


1284 (RFP—2460) Safety analysis report for packaging: 
DOT-7A box for transuranium solid 
waste. Adcock, F.E.; Cash, C.L. (Atomics International Div., Gol- 
den, Colo. (USA)). 23 Jul 1976. Contract E(29-2)-3533. 24p. 
Dep. NTIS $4.00. 

A DOT Specification 7A, fiberglass-coated plywood box for 
shipping alpha-emitting transuranic waste has been developed. 
Nominal size for the box is 4 by 4 by 7 ft; maximum gross weight 
is 5000 Ib. Construction is of */,-in. plywood with internal framing 
members of 2- by 4-in. lumber. The entire box, including the glued 
and nailed lid, is covered with a 0.12-in.-thick fiberglass coating. 
The required four-foot drop tests were passed without the box 
being damaged. Additional drops from 12 ft resulted in some 
cracking in a 2600-lb box and in cracking plus some loss of con- 
tents in a test box loaded to 5700 Ib. A static load of 25,000 Ib 
caused no deformation or damage. This box costs $3.50/ft®, which 
is approximately half the cost of steel drums with rigid 
polyethylene liners. 


1285 (SAND—76-0287) Program for static cask seals. 
Burchett, O.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 
1976. Contract AT(29-1)789. 12p. Dep. NTIS $3.50. 

Containment of radioactive material in a spent fuel shipping 
cask can be assured if the pressure boundary of the shipping cask’s 
internal cavity can be maintained for all normal and accident con- 
ditions. A finite element elastic-plastic stress analysis of the 
Grayloc 292 (29.25 inch inside diameter) seal ring fabricated of 
AISI 630 stainless steel was performed with PLAST to provide 
data required for planning the static seal test program. The seat- 
seal ring assembly was modeled as a rigid seat and an elastic- 
plastic seal ring. Loading and unloading of the seal ring was simu- 
lated by axial translation of the seat. This model permitted the 
analysis to include the effect of (1) friction between the seat and 
the seal ring, and (2) plasticity on the seal ring’s response. 


1286 (SAND—76-0287) Program for static testing cask seals. 
Burchett, O.L.; Biffle, J.H. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Jun 1976. Contract AT(29-1)-789. 9p. Dep. NTIS $3.50. 

Containment of radioactive material in a spent fuel shipping 
cask can be assured if the pressure boundary of the shipping cask’s 
internal cavity can be maintained for all normal and accident con- 
ditions. The weak points in the pressure boundary of the shipping 
cask's internal cavity are the closures that provide access to the in- 
ternal cavity. The Grayloc connector, a high integrity, high tem- 
perature all metal seal, has demonstrated superior performance, 
and has been selected by others for use in LWR and LMFBR spent 
fuel shipping cask designs. A summary of the static stress analysis 
of a Grayloc 292 seal ring fabricated of AISI 630 stainless steel is 
presented. Details of the static seal test program which will be 
used to substantiate the analysis is also described. 


1287 (SAND—76-5390) Problems of heat transfer within the 
containing vessel of high performance LMFBR spent fuel shipping 
casks. Pope, R.B.; Gartling, D.K.; Schimmel, W.P. Jr.; Larson, 
D.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. Con- 
tract AT(29-1)-789. 24p. (CONF-760813—10; IAEA-SR—10/24). 
Dep. NTIS $3.50. 

From Symposium on the design, construction and testing of 
packaging for the safe transport of radioactive materials; Vienna, 
Austria (23 Aug 1976). 

A preliminary assessment of heat transfer problems internal 
to a LMFBR spent fuel shipping cask is reported. The assessment 
is based upon previous results obtained in full-scale, electrically 
heated mockups of an LMFBR assembly located in a containing 
pipe, and also upon analytical and empirical studies presented in 
this paper. It is shown that a liquid coolant will be required to 
adequately distribute the decay heat of short-cooled assemblies 
from the fuel region to the containing cask structure. Liquid sodi- 
um apparently provides the best heat transfer, and sufficient data 
are available to adequately model the heat transfer processes in- 
volved. Dowtherm A is the most efficient organic evaluated to date 
and presented in the open literature. Since the organic materials 
have high Prandtl and usually high Rayleigh numbers, natural con- 
vection is the predominant mode of heat transfer. It is shown that 
a more comprehensive understanding of the convective processes 
will be required before heat transfer with an organic coolant can 
be adequately modeled. However, in view of systems considera- 
tions, Dowtherm A should be further considered as an alternative 
to sodium for use as a LMFBR spent fuel shipping cask coolant. 
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1288 (SAND—76-5707) Full-scale tests of spent-nuclear-fuel 
shipping systems. Yoshimura, H.R.; Huerta, M. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). 1976. Contract AT(29-1)-789. 12p. 
(CONF-7608 13—4; IAEA/SR—10/17 ). Dep. NTIS $3.50. 

From Symposium on the design, construction and testing of 
packaging for the safe transport of radioactive materials; Vienna, 
Austria (23 Aug 1976). 

A series of tests involving spent-nuclear-fuel shipping 
systems will be conducted. Large shipping casks in the 20,000 to 
70,000-kg range will be included in the following full-scale tests: 
(1) runaway tractor-trailer crash into a solid concrete barrier while 
carrying a shipping cask; (2) high-speed locomotive grade-crossing 
impact with a truck carrying a shipping cask; and (3) high-speed 
derailment, collision, and fire involving a special railcar and 
shipping cask. The hardware and testing procedures for each of 
the tests are described. The analysis conducted in advance of the 
tests addresses the modeling technique used and a description of 
the scale-model tests. Analytical modeling being done before 
running the full-scale tests is also described. 


1289 RF container (29 Aug 1975) (Engineering Materials). 
(Atomics International Div., Golden, Colo. (USA)). 
(CAPE—2473). 

3 drawings. 

Drawings are given for a container for fissile plutonium and 
uranium metals consisting of a 30 gallon drum with fibreboard 
packing aule to hold two containment vessels. Specifications are 
given for maximum material per containment vessel and maximum 
packages per shipment, and a form listing the routine determina- 
tions required prior to each use is included. (PMA) 


LASERS 


REFER ALSO TO CITATION(S) 334, 1044, 1081, 1365, 1384, 
1454 


1290 (N—75-28926) Semiconductor diode laser material and 
devices with emission in visible region of the spectrum. Final report. 
Ladany, I.; Kressel, H. (RCA Labs., Princeton, N.J. (USA)). Jul 
1975. Contract NASI-11421. 143p. (NASA-CR—2556; 
PRRL—75-CR-74). NTIS $5.75. 

Two alloy systems, (AlGa)As and (InGa)P, were studied for 
their properties relevant to obtaining laser diode operation in the 
visible region of the spectrum. (AlGa)As was prepared by liquid- 
phase epitaxy (LPE) and (InGa)P was prepared both by vapor- 
phase epitaxy and by liquid-phase epitaxy. Various schemes for 
LPE growth were applied to (InGa)P, one of which was found to 
be capable of producing device material. All the InGaP device 
work was done using vapor-phase epitaxy. The most successful 
devices were fabricated in (AlGa)As using heterojunction struc- 
tures. At room temperature, the large optical cavity design yielded 
devices lasing in the red (7000 A). Because of the relatively high 
threshold due to the basic band structure limitation in this alloy, 
practical laser diode operation is presently limited to about 7300 
A. At liquid-nitrogen temperature, practical continuous-wave 
operation was obtained at a wavelength of 6500 to 6600 A, with 
power emission in excess of 50 mW. The lowest pulsed lasing 
wavelength is 6280 A. At 223 K, lasing was obtained at 6770 A, 
but with high threshold currents. The work dealing with CW 
Operation at room temperature was successful with practical opera- 
tion having been achieved to about 7800 A. 


1291 (RLO—2041-141) Suggested x-ray pulses with ul- 
trashort risetimes. Csonka, P.L. (Oregon Univ., Eugene (USA)). 
[nd]. Contract E(45-1)-2230. 15p. Dep. NTIS $3.50. 

X-ray pulses with a risetime of 10~''s or shorter (e.g., to 
pump certain x-ray lasers) could be realized by interposing a series 
of absorbers between the x-ray source and target, and evaporating 
the absorber (e.g., with the x-ray beam itself). The expected de- 
pendence of risetime on absorber material and dimensions, x-ray 
energy, and original pulse shape is discussed. 


1292 (RLO—2041-142) Selective transmission window of Li 
II for photons to pump x-ray laser. Csonka, P.L. (Oregon Univ., 
— (USA)). [nd]. Contract E(45-1)-2230. 10p. Dep. NTIS 

In order to use a beam of x rays (e.g., produced in the form 
of synchrotron radiation) to pump a Li x ray laser, it is necessary 
to remove from the beam all photons which could trigger the laser 
prematurely and most photons lying outside a specified energy 
band (to avoid excessive heating). It is suggested that this can be 
done by using Li II plasma with properly chosen temperature and 
density, as a transmission window. 
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1293 (SAND—76-5362) Laser driven subnanosecond blast 
shutter. Duguay, M.A.; Palmer, M.A.; Palmer, R.E. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1976. Contract AT(29-1)-789. 30p. 
(CONF-760832—7). Dep. NTIS $4.00. 

From 20. annual SPIE technical symposium; San Diego, 
California, United States of America (USA) (23 Aug 1976). 

The opening time of the so-called ‘’blast shutter’’, presently 
used as an isolator in high-power laser systems, was measured. The 
shutter consists of a 275 A thick aluminum film deposited on a 
transparent plastic film 12 yw thick. The aluminum film is suddenly 
removed by exposing it to high-power pulses from a Nd:glass laser 
(A = 1.06 yw). Pulses 50 ps in duration were used that delivered 
between 0.5 and 3 J/cm? of energy onto the aluminum film. The 
absorbed energy superheats the film and turns it into a rapidly ex- 
panding cloud of aluminum vapor. A blue laser beam from a cw 
argon laser passes through the shutter and is detected by an ul- 
trafast streak camera, set for 50 ps resolution. With this arrange- 
ment 10 to 90 percent shutter opening times varying from 0.8 to 4 
ns have been measured, the former occurring at laser pulse energy 
densities of approximately 2 J/cm’. 


1294 (UCRL— 13642) Life characteristics of flashlamps with 
converted and unconverted cerium-doped fused quartz envelopes. 
Priest, D.K. (ILC Technology, Inc., Sunnyvale, Calif. (USA)). Jul 
1974. Contract W-7405-Eng-48-4076305. 21p. Dep. NTIS $3.50. 

For Univ. of California, Livermore. 

A study of flashlamp life behavior as a function of the en- 
velope material is reported. Flashlamps constructed with uv-ab- 
sorbing envelopes are of interest in connection with the laser fu- 
sion experiment. Candidate envelope materials include cerium- 
doped fused quartz in the unconverted state, where Ce** ions 
govern the absorption effect, and in the converted state, where 
Ce** ions are operative. The purpose of the study was to deter- 
mine the difference, if any, in life characteristics for flashlamps 
constructed of converted and unconverted uv-absorbing cerium- 
doped fused quartz. In addition, a comparison of the data obtained 
was to be made, if possible, with pre-existing data on flashlamps 
made from natural fused quartz. A description is given of the 
flashlamps used and the test procedures employed, followed by a 
presentation and discussion of the results obtained. 


1295 (UCRL— 13643) Life characteristics of 19 mm bore 
flashlamps made of Amersil M-380. Priest, D. (ILC Technology, 
Inc., Sunnyvale, Calif. (USA)). 23 Dec 1974. Contract W-7405- 
Eng-48-6755115. 19p. Dep. NTIS $3.50. 

For Univ. of California, Livermore. 

The current study of lifetime behavior of 19 mm bore 
flashlamps constructed of Amersil M-380 quartz (unconverted) 
was undertaken to provide data that could be compared with the 
data developed in the previous study on natural fused quartz and 
Germisil flashlamp envelopes. A description is given of the 
flashlamps and the test procedures employed, followed by a 
presentation and discussion of the results and the conclusion. 


1296 (UCRL— 13644) Study of lifetime characteristics of 
large diameter (19 mm bore) flashlamps. Priest, D.K. (ILC 
Technology, Inc., Sunnyvale, Calif. (USA)). Jul 1974. Contract W- 
7405-Eng-48-43 16805. 21p. Dep. NTIS $3.50. 

For Univ. of California, Livermore. 

Nineteen flashlamps were constructed for testing to deter- 
mine life characteristics. All of the lamps were 44 inches in arc 
length with 19 mm ID x 24 mm OD envelopes. Ten lamps were 
constructed with natural fused quartz and re-entrant rod seals, six 
with Germisil and re-entrant rod seals and three with natural fused 
quartz and molybdenum cup seals. It was concluded that the 19 
mm bore flashlamps exhibit lifetime characteristics satisfactory for 
use in laser fusion experiments. No difference in lifetime was 
found between Germisil and fused quartz envelopes. The molyb- 
denum cup exhibited premature failure. The results suggested that 
the life expectancy of large bore flashlamps is more sensitive to 
input energy changes than small bore lamps. (MHR) 


1297 (UCRL— 13645) Flashlamp wall examination during 
10,000 shot tests. Priest, D.K. (ILC Technology, Inc., Sunnyvale, 
Calif. (USA)). Dec 1974. Contract W-7405-Eng-48-5287705. 42p. 
Dep. NTIS $4.00. 

For Univ. of California, Livermore. 

Twenty-four 44 inch arc length flashlamps with 15 x 20 
Germisil envelopes were subjected to life tests and the envelope 
walls examined at intervals to study the changes taking place 
thereon. Twelve of the flashlamps were so examined in a test pro- 
gram designed to reveal progressive deterioration of the fused 
quartz surface. Various kinds of surface damage were imparted to 
the quartz envelopes of ten other lamps to assess the effect of such 
damage. Two flashlamps were tested at reduced input energies for 
control purposes. The pulse length in all tests was 550 yw sec. A 
variety of artifacts were observed on the quartz envelope surfaces, 
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some of which developed and changed with increasing numbers of 
shots. These changes were photographically documented. Quartz 
erosion near the electrodes and deposition of white interior 
deposits, presumably SiO,, was also noted. Such deposition was 
notably increased by higher energy pulse inputs. There appeared to 
be a threshold input energy for this deposition effect, although the 
scope of the work did not permit precise determination of this 
threshold. It was concluded that for the input energy-time regime 
studied, neither imperfections in the ‘’as received’’ fused quartz 
envelopes, or artifically induced surface defects, or artifacts which 
developed on the envelope surfaces during testing lead to 
flashlamp envelope failure. It appeared that the actual failure 
mechanism involved quartz erosion, volatilization, and redeposition 
near the electrodes. It is believed this situation permitted high, 
non-uniform tensile stresses to be developed, resulting in flashlamp 
envelope failure. 


(UCRL—13650) Study of arc growth and lifetime 
characteristics of 27 mm bore flashlamps. Priest, D.K. (ILC 
Technology, Inc., Sunnyvale, Calif. (USA)). 1974. Contract W- 
7405-Eng-48-3043805. 32p. Dep. NTIS $4.00. 

For Univ. of California, Livermore. 

Flashlamps of larger bore diameter than currently available 
on a production basis (15 mm bore) have been suggested as a 
means to improve the overall efficiency of the laser fusion experi- 
ment. While recognizing that the standard re-entrant type of end 
seal may be successfully scaled to larger bore flashlamps, a new 
type of seal, the molybdenum cup seal, appeared to offer promise 
for use in flashlamps with bore diameters as large as 30 mm. 
Although experience with this seal was limited and it was clear 
that technical risks were involved, the theoretical indication of its 
value for large bore flashlamps led to a pioneering effort to evalu- 
ate the actual performance of this type of seal in 27 mm bore 
flashlamps. In addition to determining the general effectiveness of 
the molybdenum cup seal, the objective was to study the plasma 
arc growth in the 27 mm bore flashlamp at three xenon fill pres- 
sures (100, 300 and 600 torr) and to determine energy input- 
lifetime characteristics for the flashlamps at the three fill pressures. 
The flashlamps and the test procedures employed are described, 
followed by presentation and discussion of the results obtained. 


1299 (UCRL—52000-76-1, pp 1-6) Lasers and laser applica- 
tions. Jan 1976. 

In Energy and technology review. 

The Laboratory has developed a new, more precise 
technique for measuring the wavefront distortion of plano-optical 
elements, such as laser disks. With this technique—a variation of 
double-exposure holographic interferometry—one can measure the 
distortion of an element with an accuracy of lambda/100 (one- 
hundredth of a wavelength), compared with about lambda/20 for 
conventional interferometry. This high-resolution capability will aid 
in the evaluation of individual elements as well as in the assembly 
of large laser systems to minimize total wavefront distortion. 


1300 (UCRL—78494) Metrology of a diamond turned toric 
resonator component. Saito, T.T.; Arnold, J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Aug 1976. Con- 
tract W-7405-eng-48. 5p. (CONF-760832—3). Dep. NTIS $3.50. 

From 20. annual SPIE technical symposium; San Diego, 
California, United States of America (USA) (23 Aug 1976). 

The set up and measurement techniques to evaluate a 
diamond turned 300 mm diameter copper toroid are described. A 
single beam interferometer, rotary-table, and Moore measuring 
machine were used to measure the circular flatness of 0.63 ym 
(2S) and 30 nm (1.2m) rms figure deviation. A computer pro- 
gram was used to evaluate the figure and absolute slope error of 
12 w rad. (MHR) 


1301 Capacitor bank Faraday rotator C amplifier, K1 system 
(23 Jan 1976) (Engineering Materials). (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). (CAPE—2478). 

2 drawings. 

Drawings of the charging and firing circuits used in the LLL 
CYCLOPS laser system to energize the 20 cm aperture Faraday 
rotator magnet coils are presented. A series LC discharge circuit is 
shown, where C is the bank capacitance and L is the Faraday rota- 
tor inductance itself. The desired current waveform is a damped 
sinusoid lasting for several cycles. In a modified design, diodes are 
inserted in parallel with L. The desired current waveform smoothly 
rises to a peak value, then decays exponentially with time constant 
L/R, where R is the series resistance sum of coil, cables, and for- 
ward biased diodes. In practice, both circuits are used in the same 
manner. C is typically c to 20 kV; peak current through L is 
a few kA; the ned cnamede field within L is 27.5 kOe. 


1302 Continuous flow combustion lasers: a review. Bronfin, 
B.R. (United Aircraft Corp., East Hartford, CT). pp 935-950 of In 
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Fifteenth international symposium on combustion. Pittsburgh; 
Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Jaj (25 Aug 1974). 

— See CONF-740859—. 

Two major classes of continuous flow combustion driven 
lasers can be identified: I—gas dynamic lasers (GDL), and 
Ii—chemical mixing lasers (CML). In both of these devices, gas- 
phase combustion reactions continuously pump high-power in- 
frared laser emission on vibrational-rotational transitions of 
molecular species which are formed via the exothermic com- 
bustion reactions. In GDL devices, the pumping of the laser emis- 
sion proceeds through thermal equilibrium followed by sudden 
aerodynamic expansion to yield vibrational-state population inver- 
sions. The following section briefly reviews the cw combustion- 
driven GDL. In CML devices, the pumping of the laser emission 
proceeds through direct generation of population inversions among 
vibrational states in the product molecules of non-equilibrium gas- 
phase elementary exothermic chemical reactions. The present state 
of development of these rather novel chemical laser devices, a 
description of the operant mechanisms, and the influence of key 
kinetic processes are reviewed in the subsequent section. Addi- 
tionally, some of the currently indicated directions of combustion 
laser research are summarized. 


1303 High-power gas lasers, 1975. Pike, E.R. (ed.). London; 
Institute of Physics (1976). 339p. (CONF-750970—). 

From Proceedings on the physics and technology of high 
power gas lasers; Capri, Italy (22 Sep 1975). 

A separate entry was prepared for each of the 19 papers 
presented at the meeting. (MHR) 


1304 Fundamental discharge physics of atomic gas lasers. 
Webb, C.E. (Clarendon Lab., Oxford). pp 1-28 of In High-power 
gas lasers, 1975. Pike, E.R. (ed.). London; Institute of Physics 
(1976). 

From Proceedings on the physics and technology of high 
power gas lasers; Capri, Italy (22 Sep 1975). 

See CONF-750970—. 

Some basic aspects of discharge physics and the collision 
processes relevant to gas-laser systems which operate in low-pres- 
sure discharges are discussed. Specific topics include: the con- 
straints which determine steady-state plasma parameters; colli- 
sional excitation and de-excitation and the approach to equilibri- 
um; factors underlying scaling laws and power limitations of the 
He—Ne, He—Cd and Ar ion systems; charge transfer excited 
metal ion lasers; the negative glow lasers; and pulsed metal-vapor 
systems such as the copper-vapor laser. 


1305 Fundamental kinetic processes in the CO, laser. Judd, 
O. (Los Alamos Scientific Lab., NM). pp 29-44 of In High-power 
gas lasers, 1975. Pike, E.R. (ed.). London; Institute of Physics 
(1976). 

From Proceedings on the physics and technology of high 
power gas lasers; Capri, Italy (22 Sep 1975). 

See CONF-750970—. 

Kinetic processes fundamental to the CO, laser are 
reviewed. A simple description of the electrical discharge physics 
in an electron-beam pre-ionized CO, laser is given along with a 
discussion of electron distribution functions and inelastic excitation 
rates relevant to this laser. Theoretical methods are considered for 
calculating the vibrational kinetics in the laser and the agreement 
between theory and experimental measurements is discussed. 


1306 Interaction of pulsed optical radiation with an inverted 
medium. Judd, O. (Los Alamos Scientific Lab., NM). pp 45-57 of 
In High-power gas lasers, 1975. Pike, E.R. (ed.). London; Institute 
of Physics (1976). 

From Proceedings on the physics and technology of high 
power a lasers; Capri, Italy (22 Sep 1975). 

CONF-750970—. 

The theory for the interaction of pulsed optical radiation 
with an inverted medium is reviewed, both for two-level and multi- 
level systems. The theory is applied in detail to the process of 
energy extraction on a nanosecond timescale from a CO, laser am- 
plifier. Parameters relevant to energy extraction in several high- 
power lasers are compared. The effects of diffraction on pulse 
propagation in an active medium are also considered. 


1307 Electron-beam pumping of visible and ultraviolet gas 
lasers. Bradley, L.P. (Univ. of California, Livermore). pp 58-108 
of In High-power gas lasers, 1975. Pike, E.R. (ed.). London; In- 
stitute of Physics (1976). 

From Proceedings on the physics and technology of high 
power lasers; Capri, Italy (72 Sep 1975). 

See CONF-730970— 
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Several techniques for using direct electron pumping of gas 
lasers are reviewed. The primary on is to categorize pump 
geometries and to give guidelines for gun selection and pulser 
design. Examples and applications of pump technology are given. 


1308 Visible and uv high-pressure electron-beam lasers. 
Hutchinson, M.H.R. (Imperial Coll. of Science and Tech., Lon- 
don). pp 109-121 of In High-power S lasers, 1975. Pike, E.R. 
(ed.). Eeoteas Institute of P’ ea (1976 

From Proceedings on the physics and technology of high 
power gas lasers; Capri, Italy (22 Sep 1975). 

CONF-750970—. 

The problems of the generation of laser radiation at short 
wavelengths are discussed with reference to the choice of a suita- 
ble medium, excitation source and availability of optical materials. 
The kinetics and operation of the electron-beam pumped vacuum 
ultraviolet molecular noble gas lasers are described with particular 
reference to xenon (lambda = 172 nm). The characteristics of the 
electron-beam pumped transfer lasers Ar—N, (lambda = 355.7 
nm) and He—N, (lambda = 427.8 nm) are discussed. 


1309 Schemes for new electronic transition lasers. Watt, W.S. 
(Naval Research Lab., Washington, DC). pp 148-161 of In High- 
power gas lasers, 1975. Pike, E.R. (ed.). London; Institute of 
Physics (1976). 

From Proceedings on the physics and technology of high 
power gas lasers; Capri, Italy (22 Sep 1975). 

ee CONF-750970—. 

To develop efficient electronic state lasers, one must be 
able to populate selectively a small number of excited electronic 
states. This requirement demands that either highly selective ex- 
citation mechanisms be operative or that schemes for concentrat- 
ing the excitation energy into the selected states can be applied. A 
variety of optical, electrical and chemical pumping techniques 
which mt or the efficient population of excited electronic states 
are described. These schemes coupled with collisional processes 
and molecular dynamics which favor specific energy channelling 
routes lead to inversions in a number of molecular and atomic 
systems. Diagnostic techniques, as well as information gained from 
infrared laser studies, are shown to provide valuable tools for 
selecting and evaluating candidate laser systems. 


1310 Chemical lasers. Chester, A.N. (Hughes Research Labs., 
Malibu, CA). pp 162-221 of In High-power gas lasers, 1975. Pike, 
E.R. (ed.). London; Institute of Physics (1976). 

From Proceedings on the physics and technology of high 
power gas lasers; Capri, Italy (22 Sep 1975). 

See CONF-750970—. 

The most important types of high-power chemical lasers are 
deuterium fluoride (DF) with output near 4 ym _ wavelength, 
hydrogen fluoride (HF) near 2.9 ym, and the photochemical 
iodine laser at 1.3 ym. The HF and DF lasers are discussed. 
Among high-power gas lasers, chemical lasers possess a number of 
unique features, i.e., (1) the highest output power available in the 
2 to 5 wm region; (2) little or nc electrical input power required; 
and (3) high efficiency in conversion of energy to laser output. 
After giving a brief survey of the various types of chemical lasers, 
the kinetics of the HF/DF devices are described in some detail, 
using the best available values for reaction and relaxation rates. 
The physics of laser operation are discussed for two particularly 
important devices: the combustion-driven cw DF laser, and the 
electron-beam initiated short-pulse HF laser. Scaling laws and criti- 
cal design areas for these devices are explained. The present per- 
formance status of both cw and pulsed chemical lasers are com- 
pared with other available high-power laser devices. 


1311 Gas-dynamic and chemical lasers: dynamics. 
Murthy, S.N.B. (Purdue Univ., West Lafayette, IN). pp 222-242 of 
In High-power gas lasers, 1975. Pike, E.R. (ed.). London; Institute 
of Physics (1976). 

From Proceedings on the physics and technology of high 
power gas lasers; Capri, Italy (22 Sep 1975). 

e CONF-750970—. 

In the physics of fluid flow associated with gas-dynamic and 
chemical lasers, the fundamental consideration is the characteristic 
time and length scales involved in the lasing process in relation to 
the scales of significance in the gas-dynamic phenomena. Once we 
have identified which of those are critical and which of those can 
be improved to advantage through fluid-dynamic considerations, 
one can examine the scope for advances through analysis and mea- 
surements. In that context, the following areas are of crucial im- 
portance: gas-dynamic processes leading to inversion, gas-dynam- 
ic—chemical kinetic interactions, gas-dynamic—optical interac- 
tions and system starting and operational considerations. In each 
case, the problems of design, analysis and experimental diagnostics 
have been solved in many respects but important advances are 
required if flow lasers are to fulfil the more significant missions of 
current interest. 
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1312 High-efficiency electric-discharge CO lasers. Bhaumik, 
M.L. (Northrop Research and Technology Center, Hawthorne, 
CA). pp 243-267 of In High-power gas lasers, 1975. Pike, E.R. 
(ed.). London; Institute of Physics (1976). 

From Proceedings on the physics and technolegy of high 
power gas lasers; o- Italy (22 Sep 1975). 

CONF-750970—. 

Electrical conversion efficiencies exceeding 63 percent were 
demonstrated with CO lasers operating near 5 ym. The factors 
contributing to this high efficiency are analyzed and the status of 
different types of electrically ~ xcited CO lasers are reviewed. 


1313 Pulsed CO, laser technology. James, D.J. (Univ. of Hull, 
Eng.). pp 268-283 of In High-power gas lasers, 1975. Pike, E.R. 
(ed.). London; Institute of Physics (1976). 

From Proceedings on the physics and technology of high 
power gas lasers; Capri, Italy (22 Sep 1975). 

See CONF-750970—. 

The technology of high-energy, short-pulse CO, laser am- 
plifiers is discussed and the desizn and operating characteristics of 
a uv pre-ionized amplifier given. Methods of generating single axial 
and single transverse mode pulses from oscillators are compared, 
and techniques for the generation of extremely high-power mode- 
locked pulse trains and the subsequent selection of a single pulse 
are descri 


1314 CO, short-pulse laser technology. Straton, T.F. (Los 
Alamos Scientific Lab., NM). pp 284-311 of In High-power gas 
lasers, 1975. Pike, E.R. (ed.). London; Institute of Physics (1976). 

Short pulse CO, oscillator-amplifiers at 10 4m wavelengths 
are being developed to study the interaction of intense light beams 
with plasma at high density in order to confirm or dery theoretical 
concepts for laser-pellet fusion. Of the three laser systems which 
can reach the required energies and power levels (Nd: glass, 
atomic iodine and CO,) only the electrically excited CO, laser 
shows promise of achieving the overall efficiency required for 
power production. The subject of short-pulse (less than or equal to 
2 ns) CO, lasers is introduced by a discussion of CO, laser kinetics 
as it applies to amplifiers and is followed by a review of the vari- 
ous techniques which have been developed for generating and de- 
tecting nanosecond and shorter pulses. Experimental results on the 
propagation and amplification of single line and multiband oscilla- 
tor pulses are compared with theory. Following this general in- 
troduction the design of 10’? W CO, laser systems and system 
components is discussed. The characteristics of electron-beam-con- 
trolled power amplifiers are summarized and a comparison is made 
between cold-cathode and hot-cathode electron guns. Finally, out- 
standing problems relating to systems performance, including pulse 
power conditioning, optical isolation and optical component 
design, fabrication and damage threshold are reviewed. 


1315 Lasers based on the O('S) yields O('D) transition in 
atomic oxygen. Judd, O. (Los Alamos Scientific Lab., NM). pp 
313-320 of In High-power gas lasers, 1975. Pike, E.R. (ed.). Lon- 
don; Institute of Physics (1976). 

From Proceedings on the physics and technology of high 
power gas lasers; Capri, Italy (22 Sep 1975). 

See CONF-750970—. 

Various concepts for realization of a laser based on the 
O'S) yields O('D) transition in atomic oxygen are discussed. The 
physics of the formation and destruction of O('S) is considered. 
The current progress related to laser mechanisms and parametric 
measurements is reviewed. 


1316 Raman spectroscopic gas d Murthy, S.N.B. 
(Purdue Univ., West Lafayette, IN). pp 321-324 of In High-power 
gas lasers, 1975. Pike, E.R. (ed.). London; Institute of Physics 
(1976). 

From Proceedings on the physics and technology of high 
power gas lasers; Capri, Italy (22 Sep 1975). 

See CONF-750970—. 

In the generally turbulent flows arising in flow lasers, the 
combination of the laser Raman scattering and the laser Doppler 
velocimetry techniques show considerable promise for diagnostic 
studies. Important advances are occurring both in scattering (e.g., 
—s RS and coherent anti-Stokes RS) and image forming 

oe. 5 amanography) techniques. The lication of those 
niques = wal tone depend ultimately on the availability of high-power, 
high-pulse-rate lasers. 


1317 Rimmed geometries for applications to high-power 
lasers. Scheggi, A.M.; Checcacci, P.F. (Instituto di Ricerca sulle 
Onde Elettromagnetiche e, Florence). pp 325-327 of In Hi; gone 
gas lasers, 1975. Pike, ER. (ed.). London; Institute of Physics 
(1976). 

From Proceedings on the physics and technology of high 
power - lasers; Capri, Italy (22 Sep 1975). 

CONF-750970—. 
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A brief survey is given of ean ions on the effect of mir- 
cov hanes the anion OS tetaae et ao ar FP resonator and also 


some of their applications. (MHR) 


1318 Time-dependent small-signal measurements in a 
pulsed CO, laser system. Thornton, E. (UKAEA Weapons Group, 
Aldermaston, ry ds 329 of In High-power lasers, 1975. 
Pike, E.R. (ed.). ; Institute of Physics (1976). 

From Proceedings on the physics and technology of high 
power gas lasers; Capri, Italy (22 Sep 1975). 

See CONF-750970—. 

The nominal | ns pulsed CO, laser system at AWRE con- 
sists of a series of longitudinal channel plate TEA modules fol- 
lowed by a fast electron-beam initiated module. The oscillator 
stage is passively mode locked and a nominal 1 ns, 1 mJ pulse can 
be switched out by means of a GaAs cell and laser-triggered spark 
gap. The gain-performance of the system was assessed and it was 
insured that the channel plate and electron-beam initiated modules 
were correctly reg so that their times of peak gain were 
synchronized. (MHR) 


1319 New approaches to uv visible lasers. Bhau- 
mik, M.L. (Northrop Corp., Hawthorne, CA). pp 122-147 of In 
High-power gas lasers, 1975. Pike, E.R. (ed.). London; Institute of 
Physics (1976). 

From Proceedings on the physics and technology of high 
power +4 lasers; Capri, Italy (22 Sep 1975). 

CONF-750970—. 

The problems in developing high-efficiency, uv visible lasers 
are discussed, indicating the lack of appropriate laser molecules as 
well as the lack of sufficient number of energetic electrons in a 
discharge. Some recent new approaches to solve these problems 
are reviewed and successful results obtained by these new methods 
are presented. These recent developments have led to laser outputs 
of over 1.5J/pulse in the near-uv region with electrical efficiency 
of about | percent. Output energies of tet. of joules per pulse with 
overall efficiencies approaching 10 percent appear feasible in the 
near future. 


1320 Review of c-w high-power CO. lasers. DeMaria, A.J. 
(United Technologies Research Center, East Hartford, CT). pp 
312 of In High-power gas lasers, 1975. Pike, E.R. (ed.). London; 
Institute of Physics (1976). 
From Proceedings on the physics and technology of high 
power "ed lasers; Capri, Italy (22 Sep 1975). 
CONF-750970—. 


1321 CO, long-pulse electron-beam lasers. Lamberton, H.M. 
(Services Electronics Research Lab., Baldock, Eng.). pp 328 of In 
High-power gas lasers, 1975. Pike, E.R. (ed.). London; Institute of 
Physics (1976). 
From Proceedings on the physics and technology of high 
power gas lasers; Capri, Italy (22 Sep 1975). 
CONF-750970—. 


1322 Short-pulse in iodine photodissociation lasers. 
Baker, H.J. (Univ. of Manchester, Eng.). pp 331 of In High-power 
— 1975. Pike, E.R. (ed.). London; Institute of Physics 
(1976). 

From Proceedings on the physics and technology of high 
power gas lasers; Capri, Italy (22 Sep 1975). 

See CONF-750970—. 


1323 Transient d stage in a nitrogen laser. Savin, 
V.V.; Tarasenko, V.F.; Bychkov, Y.I. (Institute of Atmospheric 
Optics, Siberian Branch, Academy of Sciences of the USSR, 
Tomsk). Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 1, 113- 
115(Jan 1976). 

A study is made of the two characteristic phases of a pulsed 
high-voltage nitrogen discharge utilized for laser pumping (A=3371 
A). Analytic expressions are obtained for the transient charac- 
teristics utilizing a piecewise-linear approximation for the depen- 
dence of the coefficient of impact ionization a on E/p, where E is 
the electric field and p is the pressure. A simple method is 
proposed for determining the voltage in the quasistationary phase 
of the discharge. The results are compared with experimental data. 
The expressions that are obtained can be used for the design of 
practical lasers. (AIP) 


1324 Kinetics of the N,O 


gasdynamic laser. Biryukov, A.S.; 
Kulagin, Y.A.; Shelepin, L.A. (P. N. Lebedev Physics Institute, 
Academy of Sciences of the USSR, Moscow). Sov. Phys. - Tech. 
Phys. (Engl. Transl.); 21: No. 2, 199-202(Feb 1976). 

oo ee ete ae eS 


which the working medium through a supersonic nozzle, the 


ENGINEERING 149 


population inversion is calculated as a function of the nozzle shape 

and other parameters. The maximum inversion is slightly higher 

than that for a CO, laser and is reached at a much lower gas tem- 

peneers. The calculated results agree satisfactorily with the availa- 
experimental data. (AIP) 


1325 Characteristics of a pulsed CO, laser ultraviolet 
preionization. Baranov, V.Y.; Borisov, V.M.; Napartovich, A.P.,; 
Napartovich, E.S.; Satov, Y.A. Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 21: No. 2, 203-205(Feb 1976). 

Fundamental characteristics of a laser using ultraviolet 
Seog «oon are investigated. A radiation energy of 30 J from a 
iter of active volume is obtained. Contributions of various loss 
processes are determined. Close agreement is obtained between 
calculated and experimental results. (AIP) 


1326 Laser frequency doubling in the presence of small-scale 
beam breakup. Attwood, D.T.; Bliss, E.S.; Pierce, E.L.; Coleman, 
L.W. (Univ. of California, Livermore). JEEE J. Quant. Electron.; 
QE-12: No. 3, 203-204(Mar 1976). 

Frequency multiplication of intense laser pulses in narrow 
acceptance angle crystals is commonly accomplished with large 
conversion efficiency. However, the conversion efficiency can be 
seriously affected by degradation of the laser pulse, such as occurs 
when small-scale intensity fluctuations exponentiate due to non- 
linear refractive effects within the laser. Evidence is presented that 
beam breakup such as this can cause a significant fraction of the 
laser energy to lie outside the acceptance angle of the crystal, thus 
diminishing conversion efficiency. 


1327 Computer solution for the traveling-wave-excited N, 
laser. Moreno, J.B. (Sandia Labs., Albuquerque, NM). /EEE J. 
Quant. Electron.; QE-12: No. 3, 204-207(Mar 1976). 

A computer solution is presented for the nitrogen laser 
excited by a longitudinal relativistic electron beam. The solution 
demonstrates efficient extraction by amplified spontaneous emis- 
sion, and preferential radiation parallel to the electron beam, 
caused by the traveling-wave nature of excitation. These observa- 
tions tend to validate approximations used to calculate extraction 
in an earlier study. 


1328 Recent advances in tunable lasers. Mooradian, A. 
(Lincoln Laboratory, Massachusetts Institute of Technology, Lex- 
_ Massachusetts 02173, U.S.A.). Sov. J. Quant. Electron. 
(Engl. Transl.); 6: No. 4, 420-423(Apr 1976). 

This review of recent progress in understanding and 
developing tunable infrared lasers for use in high-resolution spec- 
troscopy and photochemistry covers work done at MIT Lincoln 
Laboratory on spin-flip Raman lasers, optically pumped semicon- 
ductor lasers, nonlinear frequency mixing in crystals, and optically 
pumped gas lasers. (AIP) 


1329 Vacuum-ultraviolet noble-gas dimer lasers. Johnson, 
A.W.; Gerardo, J.B.; Palmer, R.E. (Sandia Laboratories, Al- 
buquerque, New Mexico 87115, U.S.A.). Sov. J. Quant. Electron. 
(Engl. Transl.); 6: No. 4, 448-451(Apr 1976). 

An experimental investigation was made of the shape and 
intensity of light pulses emitted by an Xe*, laser excited by a 
relativistic electron beam. The results obtained were used to 
deduce the line profile and the gain in excited xenon. The authors 
suggest that the majority of the results obtained should be applica- 
ble also to other noble-gas dimer lasers. (AIP) 


1330 X-ray and gamma-ray lasers. Chapline, G.; Wood, L. 
(Lawrence Livermore Laboratory, University of California, Liver- 
more, California 94550, U.S.A.). Sov. J. Quant. Electron. (Engl. 
Transl.); 6: No. 4, 452-454(Apr 1976). 

ts for generating laser x-ray and gamma-ray radia- 
tion are discussed. Possible schemes and ways of overcoming the 
principal difficulties at wavelengths shorter than 10 A are con- 
sidered. (AIP) 


1331 Note on a non-Mossbauer gamma laser. Gol'danskii, 
V.L; Namiot, V.A. (Institute of Chemical Physics, Academy of 
Sciences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 6: No. 4, 455-456( Apr 1976). 

An analysis is made of the approach suggested by Wood 
and Chapline {Nature (London) 252, 447 (1974)] for the develop- 
ment of a non-Mossbauer gamma laser pumped by fast neutrons 
from a laser-induced thermonuclear reaction. It is shown that if al- 
lowance is made for the accidental absorption of gamma photons 
(Com scattering, inverse bremsstrahlung), which were not 
considered Wood and Chapline, the gamma laser proposed by 
them is found to be unrealistic. (AIP) 


1332 X-ray laser with a distributed feedback: output power 
and coherence. Lyakhov, G.A. (M.V. Lomonosov State University, 
Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 4, 456- 
457(Apr 1976). 
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A theoretical analysis is made of the energy and statistical 
characteristics of a distributed-feedback laser. Estimates are made 
of the output energy and times needed to establish a practically 
complete coherence of the output radiation in the x-ray 
wavelength range. (AIP) 


1333 Relation of electric discharge parameters to short-pulse 
CO, laser efficiency. Leland, W.T. (Los Alamos Scientific Lab., 
NM). Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 4, 466- 
470(Apr 1976). 

A study is reported of the choice of the discharge and gas 
mixture parameters of an electron-beam-sustained nanosecond CO, 
laser with the aim of achieving maximum efficiency. An analysis is 
made of the dependence of the efficiency of such a CO, laser on 
the composition and pressure of the gas mixture, properties and 
parameters of the discharge, electron and ion recombination coef- 
ficients, energy transfer between CO,, Nz, and He levels, etc. 
(AIP) 


1334 Excitation of CO, TEA lasers with self-sustained 
discharges. Wiederhold, G.; Donnerhacke, K.H. (Department of 
Physics, F. Schiller University, Jena, German Democratic 
Republic). Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 4, 474- 
477(Apr 1976). 

The problems of optimization, from the point of view of the 
output energy, of the total pressure and composition of gas mix- 
tures in CO, TEA lasers with self-sustained discharges is discussed. 
The published results are used to show that the ratio of the electric 
field strength in the discharge to the density of the neutral gas E/n 
is a function only of the fraction of He in the gas mixture. Typical 
values of the average electron energy at 1.5 eV for the usual 
(CO,:N,:He) mixture and 1.8 eV for CO,:He. The excitation effi- 
ciency of the vibrational levels of CO, and N, is practically inde- 
pendent of the fraction of He in the mixture provided it does not 
exceed 95%. The results are given of measurements of the output 
energy of CO, lasers with conventional and double discharges and 
the question of the efficiency of the transfer of energy from the 
storage capacitors to the discharge is considered. (AIP) 


1335 High-power electron-beam-controlled CO, laser system 
for laser fusion research. Matoba, M.; Nishimura, H.; Toya, H.; Fu- 
jita, H.; Iba, X.; Nakai, S.; Yamanaka, C. (Institute of Laser En- 
gineering, Osaka University, Suita, Osaka 565, Japan). Sov. J. 
Quant. Electron. (Engl. Transl.); 6: No. 4, 480-485(Apr 1976). 

A high-power CO, laser system was constructed: its output 
energy was 200 J in the form of a single nanaosecond pulse. Many 
problems related to high-power generation were investigated, in- 
cluding generation of short pulses, simultaneous emission of two 
lines, efficient pumping conditions, high-energy extraction, and 
isolation between amplifiers to suppress parasitic oscillation. The 
damage threshold power was determined for the optical elements 
so as to establish the reliability of the system. (AIP) 


1336 Possibility of utilization of three-body recombination 
processes in generation of high-power continuous-wave visible laser 
radiation. Fontaine, B.; Forestier, B. (Institute of Fluid Mechanics, 
Marseilles, France). Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 
4, 486-490( Apr 1976). 

Consideration is given to two possible laser systems which 
can be used to generate high-power visible radiation as a result of 
three-body recombination processes: one of them is a gasdynamic 
recombination laser and the other a hybrid laser employing addi- 
tionally an  electron-beam-controlled electric discharge. The 
characteristics of media suitable for such lasers are given and the 
results are reported of preliminary experiments which suggest that 
such lasers can be built in the near future. (AIP) 


1337 High-power iodine laser development at the Institut fur 
Plasmaphysik, Garching. Brederlow, G.; Fill, E.; Fuss, W.; Hohla, 
K.; Volk, R.; Witte, K.J. (Max-Planck-Institut fur Plasmaphysik, 
Euratom Association, D-8046 Garching, German _ Federal 
Republic). Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 4, 491- 
495(Apr 1976). 

A high-power iodine laser Asterix III is described. First ex- 
perimental results obtained with this system are reported. Special 
consideration is given to problems arising on scaling of an iodine 
laser to high power. (AIP) 


1338 Electron-beam-excited gas laser research. Johnson, 
A.W.; Gerardo, J.B.; Patterson, E.L.; Gerber, R.A.; Rice, J.K.; 
Bingham, F.W. (Sandia Labs., Albuquerque, NM). Sov. ¥. Quant. 
Electron. (Engl. Transl.); 6: No. 4, 495-499(Apr 1976). 

A report is given of the latest work carried out by the re- 
porting team on gas lasers excited by relativistic electrons in axial 
and transverse pump configurations. Results are reported on Ng, 
Xe,, Kr:0 lasers and on C,H,-SF, and H,-F, lasers with electron- 
beam-initiated chemical reactions. (AIP) 
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1339 High energy storage lasers employing perovskites con- 
taining rare earths. Tofield, B.C.; Weber, H.P. (to Bell Telephone 
Labs., Inc.). US Patent 3,949,319. 6 Apr 1976. Filed date 12 Sep 
1974. 12p. 

A tons is described that employs solid-state crystalline 
materials in which the active ion is not a dopant but an integral 
part of the compound of the crystal. A suitable kind of ordering of 
ions occurs in halide crystals of the perovskite type. The resulting 
high concentrations permissible have yielded surprisingly small 
lasers. Drawings of a preferred embodiment of the invention are 
given. (MHR) 


1340 Unstable laser resonator having radial propagation. 
Chenausky, P.P.; DeMaria, A.J.; Fradin, D.W.; Freiberg, R.J. (to 
United Technologies Corp.). US Patent 3,950,712. 13 Apr 1976. 
Filed date 14 Apr 1975. 8p. 

A new resonator concept, which is especially useful in 
chemical laser applications, is disclosed. A ring end mirror, a coni- 
cal folding mirror and a circular end mirror are combined to form 
an unstable resonator including a radial direction propagation hav- 
ing a gain medium region and a region of axial direction propaga- 
tion. Alternate embodiments of the invention include the use of 
nonreflective fins in the region containing the working medium to 
suppress superfluorescence and an aerodynamic window to keep 
depleted working medium out of the path of the resonant beam. 8 
claims, 4 drawing figures. 


1341 Multifactor optimization of a carbon dioxide gasdynamic 
laser. II. Specific power optimization. Losev, S.A.; Makarov, V.N. 
(Instituté of Mechanics at the M. V. Lomonosov State University, 
Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 5, 514- 
519(May 1976). 

Methods for calculation of the output power of a carbon 
dioxide gasdynamic laser are discussed. The optimal conditions are 
found for maximum specific power on the assumption of one- 
dimensional flow of an inviscid gas ignoring changes in the chemi- 
cal composition. The optimization is performed simultaneously 
with respect to the initial temperature, pressure, gas composition 
(carbon dioxide, nitrogen, helium, water vapor), nozzle profile, 
and resonator characteristics. The shape of the surface in the mul- 
tidimensional space of the parameters being optimized is found. 
The nature of changes in the parameters near the optimal points is 
investigated. (AIP) 


1342 Some features of limitation of the output power of a 
mode-locked laser by self-focusing in the active element. Vlasov, 
S.N.; Verevkin, Y.K. Sov. J. Quant. Electron. (Engl. Transl.); 6: 
No. 5, 530-534(May 1976). 

The results are given of theoretical and experimental in- 
vestigations of the influence of self-focusing in the active element 
on the energy characteristics of a mode-locked laser. Computer 
calculations of the output power for a fixed gain and laser resona- 
tor parameters are reported; allowance is made for the diffraction 
losses at the intracavity diaphragm. In this model the power is 
limited and it depends only weakly on the aperture in the 
diaphragm. The experimental value of the output power, ~7 x 107 
W, is in good agreement with the results of calculations. (AIP) 


1343 Investigation of a high-pressure continuously tunable 
CO, laser. Bagratashvili, V.N.; Knyazev, I.N.; Letokhov, V.S.; 
Lobko, V.V. (Institute of Spectroscopy, Academy of Sciences of 
the USSR, Akademgorodok, Moscow Province). Sov. J. Quant. 
Electron. (Engl. Transl.); 6: No. 5, 541-549(May 1976). 

An experimental and theoretical investigation was made of 
the frequency tuning of a pulse electron-beam-controlled CO, 
laser. A continuous tuning was achieved in a range of ~45 cm“ 
and the energy per pulse was ~0.1 J when the pressure in the laser 
mixture was 5 atm. The frequency pulling of the multimode-struc- 
ture envelope of the gain lines was observed. This pulling was 
practically eliminated by inserting in the resonator a lens telescope 
or a prism, which increased the diameter of the beam on a diffrac- 
tion grating. The spectral width of the radiation was ~0.05 cm“. 
The results of a theoretical calculation of the tuning characteristics 
of the laser were close to the experimental data. A continuously 
tunable CO, laser was used in resonant excitation of visible lu- 
minescence in ethylene and optoacoustic detection of deuterated 
molecules HDS and NH,D in natural isotopic mixtures of hydrogen 
sulfide and ammonia. (AIP) 


1344 Investigation of a microsecond laser. Arsen’ev, 
V.V.; Lomakin, V.N.; Matveev, I.N.; Stepanov, A.N. Sov. J. Quant. 
Electron. (Engl. Transl.); 6: No. 5, 554-556(May 1976). - 

A study was made of the influence of the strength of an 
electro-optic negative feedback, delay of the feedback signal, 
resonator configuration, pump energy, and the resonator Q- 
switching law on the stability and shape of microsecond pulses 
emitted by a ruby laser. It was found experimentally that the most 
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stable microsecond pulses with a smooth top were formed by a 
laser with a semiconcentric resonator and the largest number of 
transverse oscillation modes. In this resonator the delay of the 
feedback signal and the mode beats, which would have resulted in 
a jagged pulse top, had little influence. A suitable selection of the 

ump parameters, feedback, and resonator Q-switching law made 
it possible to obtain different shapes of radiation pulses with dura- 
tions from 100 nsec to several microseconds. (AIP) 


1345 Tunable compressed hydrogen infrared Raman laser. 
Grasyuk, A.Z.; Zubarev, I.G.; Kotov, A.V.; Mikhailov, S.1.; Smir- 
nov, V.G. (P. N. Lebedev Physics Institute, Academy of Sciences 
of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 6: 
No. 5, 568-570(May 1976). 

An investigation was made of a Raman laser utilizing com- 
pressed hydrogen (SO—60 atm) in a cell 1 m long with an optical 
diameter of 70 mm. The pump source was a tunable neodymium 
laser with a central frequency v/subp/=9460 +- 50 cm emitting 
50 nsec pulses of radiation with a spectral width Av/subp/approxi- 
mately-less-than0.05 cm~'. A raster focusing system was used in 
combination with a light guide of square 1 x 1 cm cross section to 
ensure spatially homogeneous pumping of the active region of the 
Raman laser. Tunable emission was obtained at the first Stokes 
component (v/subs/=5305 +- 50 cm™, A/subs/=1.867—1.903 yu) 
with an energy efficiency of 10% and an output power up to 30 
MW. Moreover, tunable emission was also obtained at the second 
Stokes component (v/sub ss/-1150 +- 50 cm, Aj/sub 
ss/=8.33—9.091 yw) with an energy efficiency of ~1% and an out- 
put energy of up to 0.5 J per pulse. The absorption spectrum of 
water vapor in the atmosphere was measured with a high resolu- 
tion by means of this Raman laser. (AIP) 


1346 Investigation of Al/subx/Ga/sub  1-x/As_ injection 
heterolasers emitting visible radiation. Altynbaev, R.; Dolginov, 
L.M.; Druzhinina, L.V.; Eliseev, P.G.; Ismailov, I.; Shokhudzhaev, 
N. (S. U. Umarov Physicotechnical Institute, Academy of Sciences 
of the Tadzhik SSR, Dushanbe). Sov. J. Quant. Electron. (Engl. 
Transl.); 6: No. 5, 577-579(May 1976). 

An investigation was made of the spectral, threshold, power, 
and time characteristics of laser diodes of planar and stripe 
geometry with Al/subx/Ga/sub 1-x/As double heterostructures. The 
threshold current densities in the Aly.,Gap.,As lasers were 0.9 
kA/cm? at 77degreeK and 6 kA/cm* at 300degreeK; these densities 
depended on the solid-solution composition in the active region. 
The output power of the planar diodes reached 8.2 W at 
77degreeK and 3.6 W at 300degreeK; their differential efficiency 
was 0.5 and 0.22 at 77 and 300degreeK, respectively. The output 
power of the stripe lasers was 0.75 W per pulse and the differential 
efficiency was 0.26 at 77degreeK. The lifetime of electron-hole 
Pairs was estimated under spontaneous and coherent emission con- 
ditions at 77 and 300degreeK. (AIP) 


1347 Two-mode ring gas laser. Belenov, E.M.; Danileiko, 
M.V.; Kozubovskii, V.R.; Nedavnii, A.P. (Institute of Physics, 
Academy of Sciences of the Ukrainian SSR, Kiev). Sov. J. Quant. 
Electron. (Engl. Transl.); 6: No. 5, 580-S85(May 1976). 

A theoretical and experimental investigation was made of 
the interaction between two axial modes in a ring gas laser. An 
analysis was made of the competition between the stimulated emis- 
sion regimes which were equally convenient in respect of the spec- 
tral ‘’burning’’ of the Doppler line. It was found that the spatial- 
temporal modulation of the medium separated these stimulated 
emission regimes from the energy point of view. Conditions were 
found for the unidirectional stimulated emission with a symmetric 
position of the modes (relative to the center of the gain line), 
which appeared as narrow high-contrast power resonances. (AIP) 


1348 Observation of optical i in the active 
medium of an F,+D, (H,)}+CO, chemical laser. Belotserkovets, 
AV.; Zykov, L.L; Kirillov, G.A.; Kormer, S.B.; Kuratov, Y.V.; 
Savin, Y.V.; Sukharev, S.A. Sov. J. Quant. Electron. (Engl. 
Transl.); 6: No. 5, 589-591(May 1976). 

A Michelson interferometer was used in an investigation of 
optical inhomogeneities of the active medium of an F,;+D, (H,)+C 
O, chemical laser pumped by a pulse light source. The maximum 
change in the refractive index was observed near the pump source: 
for F,+D,+CO, mixtures, it amounted to ~3 x 10~* and, for F,+H, 
mixtures, it was approximately 3 times as large. The optical in- 
homogeneities were attributed to the chain chemical reaction tak- 
ing place in the active medium. (AIP) 


1349 Copper vapor laser with a pulse repetition frequency of 
100 kHz. Alaev, M.A.; Baranov, A.1.; Vereshchagin, N.M.; Gnedin, 
I.N.; Zherebtsov, Y.P.; Moskalenko, V.F.; Tsukanov, Y.M. Sov. J. 
Quant. Electron. (Engl. Transl.); 6: No. 5, 610-611(May 1976). 

Laser emission at wavelengths of 510.6 and 578.2 nm was 
obtained from copper vapor at pulse repetition frequencies of 50 
and 100 kHz, respectively. (AIP) 
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1350 Experimental investigation of the dependence of the dif- 
ference of a ring laser on the active-medium gain. Mar- 
kelov, V.A.; Turkin, A.A. (Radiophysics Scientific-Research In- 
stitute, Gorkii). Sov. J. Quant. Electron. (Engl. Transl.); 6: No. 5, 
614-616(May 1976). 

An experimental investigation was made of the dependence 
of the difference frequency on the gain of the active medium (in 
which the discharge current was varied) of a ring helium-neon 
laser emitting at A=0.63 yw. The results obtained were in satisfacto- 
ry agreement with the theory. These results made it possible to 
estimate the contribution of the homogeneous saturation of the 
gain profile to the dependence of the difference frequency on the 
output power. (AIP) 


1351 Supersonic chemical CO, laser utilizing mixing of atomic 
deuterium with ozone and carbon dioxide. Bashkin, A.S.; Gorshu- 
nov, N.M.; Kunin, Y.A.; Neshchimenko, Y.P.; Oraevskii, A.N.; Yu- 
ryshev, N.N. (P. N. Lebedev Physics Institute, Academy of 
Sciences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 6: No. 5, 616-617(May 1976). 

Stimulated emission was obtained at A=10.6 yw as a result of 
mixing of a supersonic D+D,+Ar stream with an O;+CO,+He 
stream. Population inversion was due to the transfer of the vibra- 
tional energy from OD molecules, formed by a chemical reaction, 
to CO,. (AIP) 


1352 Characteristics of the emission 
mospheric-pressure CO laser. Basov, N.G.; Danilychev, V.A.; 
Ionin, A.A.; Kerimov, O.M.; Kovsh, I.B.; Suchkov, A.F.; Urin, 
B.M.; Khasenov, M.U. (P. N. Lebedev Physics Institute, Academy 
of Sciences of the USSR, Moscow). Sov. J. Quant. Electron. ( Engl. 
Transl.); 6: No. 5, 619-621(May 1976). 

An experimental investigation was made of the spectral and 
temporal characteristics of an electron-beam-controlled atmospher- 
ic-pressure pulse CO laser with an uncooled active mixture. The 
output radiation energy was 40—5S0 J and the stimulated emission 
occurred in vibrational bands from 9yields8 to 1Syields14. The in- 
tensity of the radiation due to the | lyieldsi0 transition was con- 
siderably less than the intensities of the neighboring vibrational 
bands. A qualitative explanation of the experimental results was 
based on the partial overlap of vibrational-rotational lines of the 
CO molecule due to collisional (impact) broadening. A com- 
parison was made with calculations. (AIP) 


1353 Chemical laser based on CO+0.50, oxidation reaction in 
a stream. Basov, N.G.; Gromov, V.V.; Markin, E.P.; 
Oraevskii, A.N.; Piskunov, A.K.; Shapovalov, D.S. (P. N. Lebedev 
Physics Institue, Academy of Sciences of the USSR, Moscow). Sov. 
J. Quant. Electron. (Engl. Transl.); 6: No. 5, 626(May 1976). 

Laser radiation of A=10.6 4% wavelength was emitted from a 
supersonic stream as a result of burning of a CO+0.50,+He+H, 
mixture. It was established that the excited CO, molecules were 
formed as a result of a chemical reaction. A comparison was made 
of some of the characteristics with those of a gasdynamic 
CO+0.50,+N,+H, laser. (AIP) 


1354 Non-return optical faraday effect system and application 
to a laser amplifier. Jacob, L. (to Compagnie Generale 
d’Electricite). US Patent 3,963,995. 15 Jun 1976. Priority date 12 
Mar 1974, France. 6p. 

A non-return optical Faraday device is described that is 
comprised of plates made of a material having a Verdet constant, 
placed in a magnetic field and acting, simultaneously, as a 
polarizer, an analyzer and a rotator. 


1355 Erbium laser ceilometer. Segre, J.P.; Truscott, N.R. (to 
American Optical Corp.). US Patent 3,963,347. 15 Jun 1976. 
Filed date 9 May 1974. 12p. 

A laser rangefinder for clouds, fog, haze and precipitation 
including an erbium doped laser transmitter, a germanium 
photodiode monitor and a germanium avalanche photodiode detec- 
tor is presented. The germanium avalanche photodiode and an am- 
plifier module is positioned at the focus of a parabolic reflector. 
The transmitter transmits light in a waveband with an optical 
center at 1.54 microns and is eye safe. A periscope system aligns 
the outgoing pulse with the returning light to reduce parallax. To 
reduce alignment problems when shifts in wavelengths occur, an 
optical circuit with only reflecting surfaces can be employed. To 
increase the efficiency of the laser transmitter, the clamps utilized 
to position the laser rod within the cavity are formed of the same 
material as the laser rod and the pump light reflector is a second 
surface mirror with a quartz substrate coated in succession with 
silver, copper and black paint. 

1356 Power supply for a laser or gas discharge lamp. Dendy, 
K.H.; Leskin, M.D. (to Morton B. Leskin). US Patent 3,967,159. 
29 Jun 1976. Filed date 3 Feb 1975. 10p. 


of an at- 
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A regulated power supply for a laser or gas discharge lamp 
employs a variable duty cycle oscillator to control the output volt- 
age level. Output current to the laser or lamp load is maintained at 
a constant value by a feedback loop that controls the oscillator 
duty cycle. The output current is sensed by a novel circuit which 
employs a voltage regulator in series with the current return path. 
A change in output current causes a concomitant change in volt- 
age across a resistor divider that shunts the voltage regulator. The 
voltage from this divider is a feedback signal that is supplied to a 
duty cycle modulator which controls the oscillator duty cycle. 
Another feedback signal is derived in delayed response to voltage 
output in excess of a certain high value. This feedback signal, 
which occurs, e.g., when the laser or lamp load does not ignite 
within a certain time period, also modifies the oscillator duty cycle 
so as to reduce the output voltage to a level that can be main- 
tained continuously without damage or overheating of any circuit 
component. 


1357 Studies of a high-energy HF laser using an electron- 
beam-excited mixture of high-pressure F, and H,. Gerber, R.A.; 
Patterson, E.L. (Sandia Laboratories, Albuquerque, New Mexico 
87115). J. Appl. Phys.; 47: No. 7, 3524-3529( Aug 1976). 

Chain-reaction lasing of mixtures of F,, O,, and H, at pres- 
sure ratios of 1/0.3/0.25 with F, pressures up to 800 Torr was in- 
itiated with an electron beam, and a parametric study of laser 
emission was performed. In one series of studies the F, and O, 
pressures were held constant while the hydrogen pressure was 
varied up to stoichiometric. Under some conditions, SF, or He was 
added to the above mixtures. A maximum laser energy of 4.2 kJ 
was measured at the higher pressures. Chemical and electrical effi- 
ciencies of up to 11.4% and 180%, respectively, were obtained. 
Each of these efficiencies has been found to be dependent upon 
the gas pressure and composition. The measured laser energy was 
found to be proportional to the measured electron-beam energy 
deposited in the gas. Addition of an unstable resonator provided a 
beam with a 4-mrad divergence. (AIP) 


1358 Optical energy extraction from electron-beam-initiated 
H,—F, mixtures. Tisone, G.C.; Hoffman, J.M. (Sandia Laborato- 
ries, Albuquerque, New Mexico 87115). J. Appl. Phys.; 47: No. 7, 
3530-3532( Aug 1976). 

An oscillator, based on electric discharge in an SF,-H, mix- 
ture and yielding 400-nsec pulses, was used to probe an HF ampli- 
fying medium produced by electron-beam initiation of H,-F, mix- 
tures. The oscillator produced 17 lines of the P,, P,, and P, transi- 
tions. The oscillator power density at the input to the amplifier was 
about 2 x 10* W/cm? at the time the H,-F, mixture was initiated. 
The power gain of the amplifier was estimated to be 500. Results 
indicate that with 17 lines from the v’=1, v’=2, and v’=3 vibra- 
tional levels of HF, about 6% of the generated energy can be ex- 
tracted by the oscillator beam. The results of the experiment have 
also beem compared with a model calculation. (AIP) 


1359 Synchronizable actively mode-locked Nd:glass laser. 
Tomov, I.V.; Fedosejevs, R.; Richardson, M.C.; Orr, W.J. 
(National Research Council of Canada, Division of Physics, Ot- 
tawa, KIA OR6, Canada). Appl. Phys. Lett.; 029: No. 3, 193- 
195(1 Aug 1976). 

With the development of an actively mode-locked Nd:glass 
laser incorporating dynamic Q control, a single subnanosecond 
1.06-y% pulse has been synchronized to a 1-ns-duration 10.6-4~ CO, 
laser pulse to within <400 ps. (AIP) 


1360 Optical frequency conversion processes in atomic Ryd- 

states. Lau, A.M.F.; Bischel, W.K.; Rhodes, C.K.; Hill, R.M. 
(Molecular Physics Center, Stanford Research Institute, Menlo 
Park, California 94025). Appl. Phys. Lett.; 29: No. 4, 245-247(15 
Aug 1976). 

We present an analysis of optically pumping Rydberg states 
in alkalis to generate coherent lasers in the infrared and far-in- 
frared spectral regions. Based on the previous accurate experimen- 
tal and theoretical data on these states, our conclusion is that such 
laser systems can be operated either pulsed or cw and possess nar- 
row linewidths, high gains, and considerable tunability. 
Wavelengths near 16, 12, 8.6, and 7.7 um which are of interest for 
isotope separation are achievable with milliwatt power levels. 
Specific examples for Na vapor are given. (AIP) 


1361 KrCl laser oscillation at 222 nm. Murray, J.R.; Powell, 
H.T. (Lawrence Livermore Laboratory, University of California, 
Livermore, California 94550). Appl. Phys. Lett.; 29: No. 4, 252- 
253(15 Aug 1976). 

Laser oscillation has been observed on the *=* ,/.-*=* ,/; 
band of KrCl at 222 nm in an electron-beam-excited mixture of 
argon, krypton, and chlorine. The laser performance and spectral 
features of KrCl and KrF are compared. (AIP) 
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1362 Perturbed Gaussian modes of an unbalanced antireso- 
nant-ring laser cavity. Sheng, S.; Siegman, A.E. (Edward L. Ginz- 
ton Laboratory, Stanford University, Stanford, California 94305). 
J. Opt. Soc. Am.; 66: No. 10, 1032-1036(Oct 1976). 

We present an analysis of the perturbed Gaussian transverse 
modes of an antiresonant-ring laser cavity useful for cavity dump- 
ing, mode locking, and other applications. A plane-wave analysis 
of the antiresonant ring with a 50-50 beam splitter indicates that 
the coupling of the output port of the ring should be identically 
zero. A perturbed Gaussian mode analysis of a stable antiresonant- 
ring cavity shows, however, that if the ring is not optically symmet- 
ric (in the sense that the paraxial ray matrix is not symmetric in 
the two directions around the ring) then the modes of the cavity 
consist of a perturbed mixture of stable Gaussian modes, with a 
significant interference output or leakage from the output port of 
the ring. The existence of this leakage output has also been con- 
firmed experimentally and by numerical Fox and Li calculation of 
the lowest mode of the unbalanced ring. This represents an 
unusual situation in which there is transverse mode discrimination 
without there being any diffractive output coupling. (AIP) 


1363 Pressure dependence of the atomic fluorine laser transi- 
tion intensities. Hocker, L.O.; Phi, T.B. (Department of Mechani- 
cal Engineering, Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts 02139). Appl. Phys. Lett.; 29: No. 8, 493- 
494(15 Oct 1976). 

Grating tuning the helium-fluorine laser has led to single 
line output at 6967, 7037, 7128, 7202, 7311, 7489, 7755, and 
7800 A. A study of the pressure dependence of the output intensi- 
ties of these lines unambiguously identifies them as transitions 
between the 2s2p‘*(*P)3p and 2s2p‘(*P)3s configurations of 
fluorine. (AIP) 


HEAT TRANSFER AND FLUID FLOW 
REFER ALSO TO CITATION(S) 19, 37, 692, 761 


1364 (CONF-761101—2) Analytical solutions for heat con- 
duction. Fraley, S.K. (Oak Ridge National Lab., Tenn. (USA)). 
1976. Contract W-7405-eng-26. Sp. Dep. NTIS $3.50. 

From 24. conference on remote systems technology; 
Washington, District of Columbia, United States of America 
(USA) (14 Nov 1976). 

Green's functions are found for steady state heat conduc- 
tion in a composite rectangular parallelepiped (RPP) and in a 
composite right circular cylinder (RCC) assuming no contact re- 
sistance. These Green’s functions may then be used to provide 
analytical solutions for arbitrary internal source distributions and 
surface temperature distributions within the RPP or RCC. 


1365 Computation of two-dimensional, viscous nozzle flow. 
Cline, M.C. (Los Alamos Scientific Lab., NM). AIAA (Am. Inst. 
Aeronaut. Astronaut.) J.; 14: No. 3, 295-296(Mar 1976). 

The calculation of viscous nozzle flows can be accomplished 
by either solving the inviscid-core and viscous-boundary-layer 
equations separately or by solving the viscous equations for the en- 
tire flowfield. In the inviscid-core, boundary-layer approach, the 
assumption is made that the boundary layer is thin when compared 
to the nozzle diameter. However, for Reynolds numbers on the 
order of 10° based on the throat diameter, this assumption is 
questionable. On the other hand, while the viscous equation ap- 
proach is physically desirable, the computations tend to be rather 
lengthy. Therefore, the object of this research was to modify an ef- 
ficient inviscid code, to solve the viscous equations. This new 
code, called VNAP (Viscous Nozzle Analysis Program), is then 
used to calculate the flow in a chemical laser nozzle. This numeri- 
cal solution is compared with both the inviscid-core, boundary- 
layer solution and experimental data. 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 1085, 1086 


1366 (SAND—76-8654) Performance and inspection of 
flawed pressure vessels. Dahike, L.W.; Jorgenson, W.E.; Saxton, 
H.J.; Willis, A.R. (Sandia Labs., Livermore, Calif. (USA)). Jun 
1976. Contract AT(29-1)-789. 42p. (CONF-760914—5). Dep. 
NTIS $4.00. 

From American Society for Nondestructive Testing Flash X- 
rm symposium; Houston, Texas, United States of America (USA) 
(27 Sep 1976). 





JAN. 15, 1977 


The effects of flaws on pressure vessel performance and the 
ability of NDT techniques to detect and actively monitor these 
flaws prior to and during burst testing were studied. Twenty flawed 
and unflawed spherical pressure vessels fabricated from several 
stainless steels and a titanium alloy were evaluated. The flaws 
ranged from circumferential machined slots on the inner surface to 
weld voids and lack of penetration. This interdisciplinary study em- 
ployed (1) radiography to characterize the defects, (2) acoustic 
emission and w= & during proof-testing to detect the flaws 
and unsatisfactory structural ape pene (3) radiography and 
acoustic emission to monitor flaw and vessel growth during hydro- 
static burst testing, and (4) extensive materials and structural 
evaluations. The study showed that radiography is an excellent 
technique for monitoring defect and vessel growth during burst 
testing. Holography was found to be capable of detecting inner 
wall defects spanning 10 percent or more of the wall thickness. Ex- 
cept for the titanium vessels, acoustic emission failed to detect 
flaws in these vessels. In addition, the insensitivity of tough materi- 
als to small flaws was verified. 


1367 (SAND—76-8656) fp holographic inter- 
ferometry to the of HERF stainless steel pressure vessels. 
Tichenor, D.A.; Henry, K.W.; Gorman, R.W. (Sandia Labs Labs., Liver- 
more, Calif. (USA)). Jun 1976. Contract AT(29-1)-789. 18p. 
(CONF-760914—6). Dep. NTIS $3.50. 

From American Society for Nondestructive Testing Flash X- 
Ray symposium; Houston, Texas, United States of America (USA) 
(27 Sep 1976). 

Holographic interferometry has been demonstrated as a use- 
ful technique for inspecting small stainless steel pressure vessels 
machined from High Energy Rate Forged (HERF) material. This 
multistep forging process alters the mechanical properties of the 
material as the part is formed. Errors in the forging process can 
result in local or uniform reductions in tensile strength. Flaws of 
this type increase the amount of residual deformation which occurs 
as a result of pressure testing. Holographic interferometry is well 
suited to the measurement of the residual deformation because: 
(1) the deformations of interest are very small, and (2) the entire 
surface of the vessel must be inspected. Holographic interfero- 
grams of good-quality and poor-quality forgings are presented 
together with a set of accept-reject criteria to be used in a routine 
testing environment. 


1368 (ORNL-tr—4148) Production of crack-like control de- 
fects by spark erosion. (Bundesanstalt fuer Materialpruefung, Ber- 
lin (Germany, F.R.)). [nd]. Translation by R.G. Mansfield of a 
German paper. 2p. Dep. NTIS $3.50. 

For control or testing of methods or instruments for the 
nondestructive detection of discontinuities in materials, artificial 
defects are necessary, whose nature and dimensions should ap- 
proach as nearly as possible those of natural defects. By mechani- 
cal methods of erosion, gaps with a depth of almost any desired 
minuteness may be produced, but it is practically impossible to ob- 
tain a width of less than 50 ym. The extremely minute treatment 
by spark erosion offers a possible means of achieving appreciably 
smaller widths. Equipment and procedures are briefly described. 


(ORNL-tr—4147) Application of microwaves to testing 
of nonmetallic materials and structural waves. (Bundesanstalt fuer 
Materialpruefung, Berlin (Germany, F.R.)). [nd]. Translation by 
R.G. Mansfield of a German paper. 2p. Dep. NTIS $3.50. 
Equipment and procedures for application of microwave 
radiation in nondestructive testing of nonmetallic materials 
(plastics, wood, ceramics, etc.) are briefly discussed. (TFD) 


1370 pret ct gy Dynamic variation of echo indications 
with moving probe system. (Bundesanstalt fuer Materialpruefung, 
Berlin pm Ao F.R.)). [nd]. Translation by R.G. Mansfield of a 
German paper. 3p. Dep. NTIS $3.50. 

Nondestructive tests with ultrasound can be classified ac- 
cording to the problem presented into two ae. In one, 
emphasis is placed on the problem of the opti probability of 
discoverin ng the defect, while in the other case the important task 
consists of determining the data on the defect. Such a determina- 
tion of the size of a flaw or at least an estimation of its size is un- 
conditionally necessary as a criterion for appraising the danger of a 
flaw which is discovered. The dynamic variation of echo indica- 
tions in the moving probe — supplies information which can 
be used in determining the data of plane flat discontinuities. 


An example of testing with an angle scanning unit is given. 


1371 (ORNL-tr—4149) Classification of x-ray films. 
(Bundesanstalt fuer Materialpruefung, Berlin (Germany, F.R.)). 
{nd}. Translated by R.G. Mansfield from the work of Study Group 
ot "Nondestructive Testing’’ (Laboratory 6.23). 4p. Dep. NTIS 
0. 
A method and procedure for measuring the sensitivity of x- 
ray films are metinare (TFD) 
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1372 Note on emission sources. Egle, D.M. 
(Univ. of Oklahoma, Norman); Brown, A.E. J. Test. Eval.; 4: No. 
3, 196-199(May 1976). 

The paper describes an experimental comparison of the 
stress waves generated by three sources of simulated acoustic emis- 
sion events: a piezoelectric generator, an electric spark, and a 
pulsed laser. The stress waves produced by the electric spark in- 
dicate that the stress generating mechanism is the thermally 
excited pressure pulse in the air surrounding the spark. Each of the 
sources is shown to be capable of producing stress waves of less 
than l-yus duration, but the piezoelectric generator appears to be 
the most advantageous technique. 


SAFETY ENGINEERING 


REFER ALSO TO CITATION(S) 1265, 1268 


ELECTRONIC CIRCUITS AND DEVICES 


1373 (BDX—613-1246) Infrared baking of positive photore- 
sist for hybrid microcircuit fabrication. Schantz, L.E. (Bendix 
Corp., Kansas City, Mo. (USA)). Aug 1976. Contract E(29-1)- 
613. 69p. Dep. NTIS $4.50. 

The use of infrared heating to bake Shipley AZ1350 posi- 
tive photoresist before exposure was investigated as an integral 
part of a cost-effective hybrid microcircuit photolithographic 
procedure. The baking parameters which affected the substrate 
temperature were emitter temperature, conveyor speed, emissivity 
of the substrate surface, and the amount of air forced through the 
oven chamber. Individual settings on the emitter temperature and 
conveyor speed controllers were stable and repeatable; however, 
the substrate emissivity was dependent upon the thin-film composi- 
tion and photoresist thickness. When the volume of air forced 
through the oven remained stable, so did its effect on the substrate 
temperature. Through manipulation and control of these parame- 
ters, consistent prebaking of photoresist-coated substrates was 
achieved. 


1374 (SAND—76-0213) Photolithography of small (6 yum) 
magnetic bubble memory circuits. Palmer, S.P. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). May 1976. Contract AT(29-1)-789. 
24p. Dep. NTIS $3.50. 

This paper describes in detail a photolithographic technique 
developed at Sandia for the fabrication of 6-4m magnetic bubble 
memory circuits. Standard photolithographic techniques were 
found to be inadequate for fabricating microscopic size circuits 
since unimportant errors in fabricating typical hybrid microcircuits 
become gross errors in the ultrasmall bubble circuits. This new 
technique meets the stringent requirements necessary in the fabri- 
cation of this particular microcircuit, and can be applied to many 
photolithographic processes where extremely small size and preci- 
sion are necessary. 12 figures. 


1375 Adjustable electronic load-alarm relay. Mason, C.H.; 
Sitton, R.S. (to Energy Research and Development Administra- 
tion). US Patent 3,934,239. 20 Jan 1976. Filed date 27 Sep 1974. 


PAT-APPL-509,996. 

An improved electronic alarm relay for monitoring the cur- 
rent drawn by an ac motor or other electrical load is described. 
The circuit is designed to measure the load with high accuracy and 
to have excellent alarm repeatability. Chattering and arcing of the 
relay contacts are minimal. The operator can adjust the set point 
easily and can re-set both the high and the low alarm points by 
means of one simple adjustment. The relay includes means for 
generating a signal voltage proportional to the motor current. In a 
preferred form of the invention a first operational amplifier is pro- 
vided to generate a first constant reference voltage which is higher 
than a preselected value of the signal voltage. A second opera- 
tional amplifier is provided to generate a second constant 
reference voltage which is lower than the aforementioned 
preselected value of the signal voltage. A circuit comprising a first 
resistor serially connected to a second resistor is connected across 
the outputs of the first and second amplifiers, and the junction of 
the two resistors is connected to the inverting terminal of the 
second amplifier. Means are provided to compare the aforemen- 
tioned signal voltage with both the first and second reference volt- 

and to actuate an alarm if the signal vol is higher than the 
first reference voltage or lower than t reference voltage. 
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SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 377 


1376 (BM-RI—7856) Steam-cured bricks from industrial 
mineral wastes. Pigott, P.G.; Valdez, E.G.; Dean, K.C. (Bureau of 
Mines, Salt Lake City, Utah (USA). Salt Lake City Metallurgy 
Research Center). 1974. 16p. Bureau of Mines, Washington, DC. 

This investigation by the Bureau of Mines demonstrated that 
building bricks can be produced by the steam-curing process from 
various types of industrial mineral wastes. Wastes, utilized to 
produce bricks, consisted of copper mill tailings, roofing granule 
fines, asbestos fines, and zinc mill tailings. Bonding of the wastes 
with either Ca(OH), or portland cement resulted in building bricks 
that met ASTM specification C73-67 for grade SW and MW bricks 
when evaluated in accordance with ASTM designation C67-66 on 
sampling and testing of brick. An economic evaluation of the 
process indicates the total operating cost per 1,000 bricks is about 
$36. 


1377 (ERDA—76-71) Assessment of explosion hazards in 
refuse shredders. Zalosh, R.G.; Wiener, S.A.; Buckley, J.L. 
(Factory Mutual Research Corp., Norwood, Mass. (USA)). 2 Jun 
1976. Contract E(49-1)-3737. 181p. Dep. NTIS $7.50. 

A hazard analysis of refuse shredder explosions has been 
performed via two parallel approaches. A survey has been con- 
ducted of municipal solid waste shredding plants to document the 
number, frequency, and severity of the explosions that have oc- 
curred in these plants. In addition, an analysis is presented of the 
various types. of materials that can explode in refuse shredders and 
of alternate explosion protection measures. A total of 95 explo- 
sions were reported from 45 municipal solid waste shredding plants 
included in the survey. Damage and injuries from these explosions 
have been confined to the plants and to personnel in the im- 
mediate vicinity of the shredders. Survey results have been 
analyzed and are presented in tables and histograms showing ex- 
plosion severity and frequency for the various types of shredders 
and protection measures. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 220, 222, 1230, 1231, 1243, 
1244 


1378 (NP—21106) Stokers for industrial boilers: assessment 
of technical, economic, and environmental factors. Giammar, R.D.; 
Foster, J.F.; Engdahl, R.B. (Battelle Columbus Labs., Ohio 
(USA)). 15 Dec 1975. 46p. 

A renewed interest in coal stokers for industrial boilers has 
developed due to shortages of oil and gas for firing boilers. There- 
fore, a brief study was undertaken to elucidate the factors govern- 
ing the near-term potential for the reintroduction of stoker boilers 
in industrial steam plants. The study included both an analysis of 
the technical literature and a survey of stoker manufacturers. The 
operating principles, fuel requirements, and emission charac- 
teristics of spreader, underfeed, chain-grate and traveling-grate, 
and vibrating-grate stokers, the principal types of units currently 
used for firing industrial boilers, were studied. The type of stoker 
employed in a given installation tends to correlate with the capaci- 
ty and vintage of the boiler. For the near future, it appears that the 
underfeed stoker will predominate for the smaller boiler units and 
the spreader stoker for those of intermediate size. Where SO, 
emission regulations cannot be relaxed, the smaller boilers will 
have to be fired with high-cost low-sulfur coal. The number of 
smaller installations in the next 5 to 10 years will be influenced by 
the manner in which the SO, problem is resolved. Ultimately, 
boilers exploiting advanced combustion processes may replace the 
smaller stoker boilers. 


1379 Study of NO/sub x/ emission characteristics in two stage 
combustion. Yamagishi, K.; Nozawa, M.; Yoshie, T.; Tokumoto, T.; 
Kakegawa, Y. (Tokyo Gas Co., Ltd.). pp 1157-1166 of In Fif- 
teenth international symposium on combustion. Pittsburgh; Com- 
bustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

To suppress the emission of NO/sub x/ a new technique for 
two stage combustion has been developed and the formation of 
NO/sub x/ by this combustion process is examined by changing the 
combustion mode. The combustion is divided into two parts, a pri- 
mary and a secondary stage. In the primary stage, partial com- 
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bustion is carried out for a much higher fuel-air equivalence ratio 
than that of usual staged combustion. After promoting partial com- 
bustion, secondary air is supplied to complete combustion in the 
secondary combustion chamber. Nitrogen compounds such as 
HCN, NHs, and NO are formed in the primary stage, and these are 
converted to NO/sub x/ in the exhaust gas at a high conversion 
rate. When NO is added to a fuel, the greater part is converted to 
HCN in the primary fuel-rich combustion, and a relatively small 
quantity of NH; is also formed. Interactions between NO, HCN, 
NH; and other species, including carbon compounds, are strongly 
suggested in fuel-rich flames. HCN and NH; may be formed 
through several different reactions. These nitrogen compounds can 
be reduced by carrying out the primary combustion at a high fuel- 
air equivalence ratio and premixed rate. The rate of conversiun of 
the nitrogen compounds to NO/sub x/ is not affected but thermal 
NO is significantly suppressed by the combustion modifications in 
the secondary stage. By applying this combustion tech:.ique to a 
practical boiler, successful reduction of NO/sub x/ is obtained. 


1380 Performance prediction of tangentially fired utility fur- 
naces by computer model. Bueters, K.A.; Cogoli, J.G.; Habelt, 
W.W. (Combustion Engineering, Inc., Windsor, CT). pp 1245- 
1260 of In Fifteenth international symposium on combustion. Pitt- 
sburgh; Combustion Inst. (1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The design and performance guarantee of fossil fuel fired 
utilities require that furnace performance be predicted within fairly 
narrow limits. Acceptability of a calculational model requires that 
it be at least as accurate as the empirically based design standards 
it is intended to supplant. This is achieved by a simple model 
which views the furnace as an equivalent rectangular parallel- 
lipiped divided, usually, into 20 to 30 horizontal slices. These are 
further differentiated as ‘’firing’’ (heat released by combustion of 
fuel and air input) and ‘’non-firing’’ slices. In the program this 
results in the specification of three empirically based ‘'source 
descriptors’’: (1) the extent of the combustion zone (RZH), (2) 
the combustion zone position relative to the furnace (RZC), and 
(3) the emissivity of the radiating components in the furnace as 
specified by the ‘’F/sub E/ operator.’’ It has been found that 
restricting radiative emissivity to CO, and H,O components in 
furnances of large dimension (on the order of 40 x 40 x 80 ft) is 
inadequate. The development of the ‘’F/sub E/ operator’’ followed 
as a consequence. Its value has been established in the range 1.18 
to 1.22 for gas firing and 1.40 to 1.55 for oil firing. 


1381 Effect of solid particles on radiative transfer in a cylin- 
drical test furnace. Steward, F.R.; Guruz, K.H. (Univ. of New 
Brunswick, Fredericton). pp 1271-1283 of In Fifteenth interna- 
tional symposium on combustion. Pittsburgh; Combustion Inst. 
(1975). 

From 15. international symposium on combustion; Tokyo, 
Japan (25 Aug 1974). 

See CONF-740859—. 

The influence of a solid particle suspension on the radiative 
heat flux distribution at the sink surface of a cylindrical test fur- 
nace was investigated by injecting alumina and magnesia particles 
into the fuel stream. A mathematical simulation of the furnace 
using the '’zone method”’ of analysis was found to predict radiative 
distributions in reasonable agreement with the measured values. 
The radiative interchange within the system allowed for the emis- 
sion, absorption and anisotropic scatter of the solid particle 
suspension. The results indicate that alumina and magnesia parti- 
cles do not appreciably affect the radiative transfer in the test fur- 
nace. However, the simulation predicts that particles with the com- 
plex refractive index of carbon would significantly increase the 
radiative transfer to the heat transfer surface at similar particle 
concentrations. 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 


1382 (ERDA— 1546) Positron—electron storage ring project: 
Stanford Linear Accelerator Center, Stanford, California. Final en- 
vironmental statement. (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA)). Aug 1976. 283p. Dep. 
NTIS $9.25. 

A final environmental statement is given which was 
prepared in compliance with the National Environmental Policy 
Act to support the Energy Research and Development Administra- 
tion project to design and construct the positron-electron colliding 
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beam storage ring (PEP) facilities at the Stanford Linear Accelera- 
tor Center (SLAC). The PEP storage ring will be constructed un- 
derground adjacent to the existing two-mile long SLAC particle ac- 
celerator to utilize its beam. The ring will be about 700 meters in 
diameter, buried at depths of 20 to 100 feet, and located at the 
eastern extremity of the SLAC site. Positron and electron beams 
will collide in the storage ring to provide higher energies and 
hence higher particle velocities than have been heretofore 
achieved. Some of the energy from the collisions is transformed 
back into matter and produces a variety of particles of immense 
interest to physicists. The environmental impacts during the esti- 
mated two and one-half years construction period will consist of 
movement of an estimated 320,000 cubic yards of earth and the 
creation of some rubble, refuse, and dust and noise which will be 
kept to a practical minimum through planned construction 
procedures. The terrain will be restored to very nearly its original 
conditions. Normal operation of the storage ring facility will not 
produce significant adverse environmental effects different from 
operation of the existing facilities and the addition of one water 
cooling tower. No overall increase in SLAC staff is anticipated for 
operation of the facility. Alternatives to the proposed project that 
were considered include: termination, postponement, other loca- 
tions and construction of a conventional high energy accelerator. 


1383 (LA—6363-PR) Medium-energy physics program, 
November 1, 1975—January 31, 1976. Dunn, E. (comp.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). Jun 1976. Contract W- 
7405-Eng-36. 92p. Dep. NTIS $5.00. 

Operations and research programs at the LAMPF Linac are 
reported for November and December, 1975, and January, 1976. 
The contents include: (1) a summary and a list of recent publica- 
tions; (2) the engineering support; (3) the accelerator support; (4) 
accelerator systems development; (5) the injector systems; (6) 
electronic instrumentation and computer systems; (7) accelerator 
operations; (8) the experimental areas; (9) beam line develop- 
ment; (10) large-spectrometer systems; (11) research; (12) nuclear 
chemistry; (13) practical applications of LAMPF; and (14) 
management. 


1384 (SAND—75-5682) High power electron beam accelera- 
tors for gas laser excitation. Kelly, J.G.; Martin, T.H.; Halbleib, 
J.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1976. Con- 
tract AT(29-1)-789. 37p. Dep. NTIS $4.00. 

A preliminary parameter investigation has been used to 
determine a possible design of a high-power, relativistic electron 
beam, transversely excited laser. Based on considerations of 
present and developing pulsed power technology, broad area diode 
physics and projected laser requirements, an exciter is proposed 
consisting of a Marx generator, pulse shaping transmission lines, 
radially converging ring diodes and a laser chamber. The accelera- 
tor should be able to deliver approximately 20 kJ of electron ener- 
gy at | MeV to the 10* cm? cylindrical surface of a laser chamber 
1 m long and 0.3 m in diameter in 24 ns with very small azimuthal 
asymmetry and uniform radial deposition. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


1385 Beam-loading effects in linear accelerators. Masunov, 
E.S. (Moscow Engineering-Physics Institute). Sov. Phys. - Tech. 
Phys. (Engl. Transl.); 21: No. 1, 81-83(Jan 1976). 

A solution is presented for the problem of beam loading in 
traveling-wave accelerator sections. The effect of the basic 
parameters on output beam energy is investigated. It is shown that 
the section efficiency can be made 100%, neglecting wall attenua- 
tion. The results are compared with the well-known fixed-current 
method. (AIP) 


1386 Nonlinear analysis of waveguide bunchers. Gavrilov, 
N.M.; Nesterovich, A.V. Sov. Phys. - Tech. Phys. (Engl. Transl.); 
21: No. 1, 83-86(Jan 1976). 

Using the equivalent-circuit method, the transformation 
equations are derived for the nonlinear theory of the interaction of 
linear accelerator beams with inhomogeneous beam bunchers. 
(AIP) 


1387 Electron bunching in a high-energy linear accelerator. 
Golovin, V.N.; Sobenin, N.P. Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 21: No. 1, 115-117(Jan 1976). 

A study is made of the requirements on the properties of a 
beam injected into accelerating sections with a constant equilibri- 
um phase of 2/2 and with a constant wave phase velocity, equal to 
the speed of light. Analytic expressions are derived for the en- 
trance phase-energy distributions for these sections for a given 
energy spread of the beam at the exit. (AIP) 


INSTRUMENTATION 


AUXILIARIES AND COMPONENTS 


ION SOURCES 


1388 (RLO— 1388-305) University of Washington polarized 
ion source. Trainor, T.A.; Ingalls, W.B. (Washington Univ., Seattle 
(USA). Nuclear Physics Lab.). 1976. Contract E(45-1)-1388. 2p. 
(CONF-750829—10). Dep. NTIS $3.50. 

From 4. _ international symposium on _ polarization 
= in nuclear reactions; Zurich, Switzerland (25 Aug 

A brief description is given of an ion source, including the 
duoplasmatron, cesium cell, vacuum enclosure, electrostatic lens 
elements, Wein precessor, and acceleration tube. Present operation 
is stable and reproducible. (PMA) 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


1389 (ANL-HEP-TR—76-27) Polarized proton Target-IIl 

manual, revision A. Hill, D.; Moretti, A.; Onesto, F.,; 
Rynes, P. (Argonne National Lab., Ill. (USA)). Apr 1976. Con- 
tract W-31-109-eng-38. 113p. Dep. NTIS $5.50. 

A revision is given of a manual containing standard operat- 
ing procedures for the vacuum, cryogenic, and electronic systems 
of a polarized proton target. The discussion includes the target 
cryostat, the "He and ‘He pumping systems, remote monitors and 
controls, the microwave system, the magnet and power supply, the 
computerized polarization monitor, the ‘He liquifier and gas 
recovery system, and miscellaneous auxiliary equipment. (PMA) 


STORAGE RINGS 


1390 Particle distribution parameters in an electron storage 
ring. Chao, A.W.; Lee, M.J. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). J. Appl. Phys.; 
47: No. 10, 4453-4456(Oct 1976). 

The distribution function of particles in a plasma can often 
be found by solving the Fokker-Planck equation. This technique 
can also be used to find the average particle distribution in an 
electron storage ring in the presence of coupling between the par- 
ticle coordinates and momenta. Using a smooth approximation, the 
beam distribution parameters, such as the transverse beam size, 
can be described in terms of the eigenvalues and eigenvectors of 
the coupling matrix. For some case, analytic expressions for these 
quantities can be obtained directly. This method offers us a 
straightforward means to find the functional dependence of the 
beam-shape parameters upon various machine parameters which 
are essential for storage-ring design. (AIP) 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 
REFER ALSO TO CITATION(S) 1206 


GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 325, 326, 1398, 1399, 1400, 
1418, 1422, 1610, 1611, 1612, 1709 


1391 (BNL—21123) Low level environmental radiation mea- 

surements with a plastic scintillation detector system. Hull, A.P.; 

Levine, G.S. (Brookhaven National Lab., Upton, N.Y. (USA)). 

< Contract E(30-1)-16. 5p. (CONF-760301—4). Dep. NTIS 
50. 

From NBS symposium on measurements for the safe use of 
radiation; Gaithersburg, Maryland, United States of America 
(USA) (1 Mar 1976). 

A plastic scintillation detector-photomultiplier combination, 
operated in the current mode, has been developed at Brookhaven 
National Laboratory for the measurement of low level environmen- 
tal radiation. Its output is digitized and processed by semiconduc- 
tor circuits, which also provide for hourly compensation of varia- 
tion in gain utilizing a built-in calibration source. The instrument 
has been tested in the field for the past two years to establish its 
response capability to diurnal and longer term variation in 
background radiation, as well as small increments produced by a 
distant y-field irradiation source. 
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1392 (COO—2231-33) Response of NE-228A, NE-228, NE- 
224, and NE-102 scintillators to protons from 2.43 to 19.55 MeV. 
Madey, R.; Waterman, F.M.; Baldwin, A.R.; Carlson, J.D.; 


Rapaport, J. (Kent State Univ., Ohio (USA). Dept. of Physics; 
Ohio Univ., Athens (USA). Dept. of Physics). 1975. 17p. (CONF- 
751088—2). Dep. NTIS $3.50. 

From APS meeting; Austin, Texas, United States of Amer- 
ica (USA) (30 Oct 1975). 

A T(d,n)a neutron source at the Ohio University tanden 
Van de Graaff accelerator was used to produce a coincidence in 
the detector setup and —f recoil proton pulse was recorded. 
Results are presented. (WH 


1393 (FDA—76-8046) Quality control for scintillation 
cameras. (Bureau of Radiological Health, Rockville, Md. (USA)). 
Jun 1976. 49p. GPO $1.15. 

In order to insure the detectability of faults that may occur 
in the imaging performance of a scintillation camera system, a 
en program establishing ‘’quality control’’ should be im- 
plemented in every facility using these devices. The production of 
high quality images on a long-term basis can only be accomplished 
by monitoring the operational status of a scintillation camera at 
frequent intervals. This report summarizes the components of a 
‘quality control’’ program and outlines most useful ‘’quality con- 
trol’’ techniques for scintillation cameras. Recommendations based 
on a minimum daily monitoring program are presented. In addition 
the report contains a flow chart of operational and quality control 
procedures for scintillation cameras, a glossary of performance 
parameters and terms, and a compilation of multipurpose phan- 
toms available for use in nuclear medicine. 


1394 (UCID—17186) Calibration of thin film EMP sensors 
by AFWL Coaxial Chamber. Hsieh, E.J.; Vindelov, K.E.; Brown, 
T.G.; Miller, D.E. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 8 Jul 1976. Contract W-7405-Eng-48. 20p. Dep. 
NTIS $3.50. 

Preliminary EMP calibration data on magnetic thin film cur- 
rent sensors has been obtained. The Air Force Weapon Lab’s 
Coaxial Chamber was used as the EMP standard and a current 
pulse width of 40 ns was used. It was found that the sensitivity of 
the sensors can be increased by controlling the width of the 90° 
wall strip and that the current scales for the sensors were linear. 
The results strongly suggest that the dimensions of the sensors can 
be varied to meet different measurement requirements. 


1395 Calibrated glass standards for fission track use. Car- 
penter, B.S.; Reimer, G.M. (National Bureau of Standards, 
Washington, DC). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 260- 
49, (Nov 1974). 

Four glasses of different uranium concentrations were 
prepared and certified by the National Bureau of Standards as 
standards for use as neutron monitors to aid fission track studies. 
These Standard Reference Materials (SRM) and their uranium 
concentrations are: SRM 941 (461 ppm), SRM 962 (37.4 ppm), 
SRM 963(0.823 ppm), and SRM 964 (0.0721 ppm). These glass 
wafers were irradiated in the National Bureau of Standards Reac- 
tor and the neutron flux was monitored using copper and gold 
foils. Data are shown in tabular and graphical form. 


RADIATION DOSEMETERS 


1396 (ORO—4814-9) Some studies on the development and 

applications of recoil particle track amplification by electrochemical 
etching for fast neutron dosimetry. Progress report. Sohrabi, M.; 
Morgan, K.Z. (Georgia Inst. of Tech., Atlanta (USA). School of 
Nuclear Engineering). May 1976. Contract AT(40-)1-4814. 23p. 
Dep. NTIS $3.50. 

Further studies are reported on the development and appli- 
cation of fast-neutron-induced recoil particle track amplification in 
polycarbonate foils by electrochemical etching for fast neutron 
dosimetry. The performance of this dosimetry method for the mea- 
surement of fast neutron contamination in the high energy x-ray 
beams from three medical accelerators was investigated. Neutron 
dose equivalent ratios as well as their distributions in and out of 
the beam were determined. Neutron dose equivalent ratios of 0.66 
and 1.27 percent were found in the beams of a 25 MeV Allis Chal- 
mers and a 45 MeV Brown Boveri betatron, respectively. The fast 
neutron dose equivalent ratio in the beam of a Varian Clinac-18 
were found to be zero due to insensitivity of this dosimetry ap- 
proach to the soft neutron spectrum generated in this beam. The 
values for the two betatrons were in fair agreement with some 
values reported by other investigators. An electrochemical system 
was designed and constructed for large-scale neutron dosimetry. It 
is capable of etching 34 foils (each 2.5 cm in diameter) simultane- 
ously. Improvements were made in the design of the chamber by 
using fixed stainless steel electrodes on the end walls of the 
chamber and reduced chamber length. These changes minimized 
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the chamber volume and eliminated the effort of positioning and 
removing the electrodes each time the chambers are u 
Background track densities in polycarbonate foils of different 
thicknesses obtained from different vendors are reported also. 
Masked foils gave the lowest and most reproducible background 
track densities (on the order of 0.8 +- 0.3 tracks/cm?). Some 
further studies on the etching time and thickness dependence of 
this etching method are given also. 


1397 Physics, radiation. Fast neutron activation dosimetry 
with TLDs. Pearson, D.W. Madison, WI; Univ. of Wisconsin 
(1976). 124p. University Microfilms Order No. 76-10,681. 

Thesis (Ph. D.). 

Fast neutron activation using threshold reactions is the only 
neutron dosimetry method which offers complete discrimination 
against gamma-rays and preserves some information about the 
neutron energy. Conventional activation foil technique requires 
sensitive radiation detectors to count the decay of the neutron in- 
duced activity. For extensive measurements at low neutron 
fluences, vast outlays of counting equipment are required. TL 
dosimeters are inexpensive, extremely sensitive radiation detectors. 
The work of Mayhugh et. al., (Proc. Third Int. Conf. on Lu- 
minescence Dosimetry, Riso Report 249, 1040, (1971)) showed 
that CaSO, :Dy TLDs could be used to measure the integrated 
dose from the decay of the radioactivity produced in the dosime- 
ters by exposure to thermal neutrons. This neatly combines the ac- 
tivation detector and counter functions in one solid state device. 
This work has been expanded to fast neutron exposures and other 
TL phosphors. The reactions '*F(n,2n)"*F, *S(n,p)*P, *Mg(n,p)* 
and “Zn(n,p)“Cu were found useful for fast neutron activation in 
commercial TLDs. As each TLD is its own integrating decay parti- 
cle counter, many activation measurements can be made at the 
same time. The subsequent readings of the TL signals can be done 
serially after the induced radioactivity has decayed, using only one 
TL reader. The neutron detection sensitivity is limited mainly by 
the number statistics of the neutron activations. The precision of 
the neutron measurement is within a factor of two of conventional 
foil activation for comparable mass detectors. Commercially 
available TLDs can measure neutron fluences of 10°n/cm? with 10 
percent precision. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 


1398 (COO—3563-26) Assembly, operation and performance 
details of a 10-input alpha spectrometry system. Mann, D.R.; 
Livingston, H.D.; Gordon, A.G. (Woods Hole Oceanographic In- 
stitution, Mass. (USA)). Apr 1975. Contract E(11-1)-3563. 22p. 
(WHOI—75-26). Dep. NTIS $3.50. 

An account is given of the assembly, operation and per- 
formance of a 10-detector alpha spectrometer system which is 
being used for the low-level detection of low level environmental 
alpha-emitting radionuclides—especially those in the transuranic 
family. Precautions n to the maintenance of the low 
background characteristics of the surface barrier detectors are 
described. Factors which affect system resolution are reviewed. 


1399 (LBL—4832) Interface for routine spectral display from 

several liquid scintillation counters. Gordon, B.E.; Press, M.; Erwin, 

W.; Lemmon, R.M. (California Univ., Berkeley (USA). Lawrence 

Berkeley Lab.). Apr 1976. Contract W-7405- -Eng-48. 16p. (CONF- 
760640—3). Dep. NTIS $3.50. 

From International conference on liquid scintillation science 
and technology; Banff, Alberta, Canada (14 Jun 1976). 

An interfacing circuit for coupling several Tri-Carb liquid 
scintillation counters to a multichannel analyzer is described. The 
display of the analyzer is completely controlled from the liquid 
scintillation counters and information from any one of the three 
channels in each counter can be displayed. The system is being 
used for both instructional and diagnostic purposes. For the former 
it will be part of a course on the theory and use of liquid scintilla- 
tion counting. For the latter it assists in setting up optimum count- 
ing conditions for single and double labels in new cocktails as well 
as for new labels, and to help diagnose counting problems such as 
chemi- and/or photol ence 


1400 (PB—241732) Assembly, operation, and performance 
details of a 10-input alpha spectrometry - Mann, D.R.; 
Livingston, H.D.; Gordon, A.G. (Woods Hole Oceanographic In- 

stitution, Mass. (USA)). Apr 1975. Contract E(11-1)-3563. 21p. 
(WHOI—75-26). Dep. NTIS $3.50. 

An account is given of the assembly, operation and per- 
formance of a 10-detector alpha spectrometer system which is 
being used for the low-level detection of low level environmental 
alpha-emitting radionuclides—especially those in the transuranic 
family. Precautions necessary to the maintenance of the low 
back, nd characteristics of the surface barrier detectors are 
described. Factors which affect system resolution are reviewed. 
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1401 Element analyzer utilizing neutron activation. Koslow, 
E.E. US Patent 3,924,132. 2 Dec 1975. Filed date 30 May 1974. 


10p. 

Apparatus is provided utilizing neutron activation to non- 
destructively analyze the elemental composition within a sample 
comprising a specimen and a dielectric medium. The tus 
comprises a base having an opening defining a double elliptical 
cavity therein. The inner walls of the cavity are coated with a 
reflective surface to enhance the focusing properties of the cavity. 
Means are provided for transporting the sample into the cavity, 
wherein a neutron source is utilized to irradiate the sample causing 
the emission of les. The particles travel through sh the medium 
and emit a pulse of light. Detector means are provided for detect- 
ing the pulses and for generating a signal in accordance therewith. 
The shape of the cavity ensures that neutrons from the source will 
pass through a boron hydrocarbon liquid present in the cavity 
prior to entrance into the detector means. The boron hydrocarbon 
absorbs these neutrons preventing the neutrons from activating the 
detectors giving rise to excessive background signal which reduces 
the accuracy of the analyses. The appropriate processing circuitry 
for counting and analyzing the signals generated by detecting 
means is also provided. The apparatus requires only relatively low 
neutron fluxes to operate and yield analytically sensitive and accu- 
rate results thereby eliminating the necessity for the use of a 
— reactor in conjunction therewith. 38 Claims, 6 Drawing 

igures 


Gated scintillator-photomultiplier neutron detector for 
time-of-flight measurements in the presence of a strong x-ray 
background. Ramirez, J.J.; Kruse, L.W. (Sandia Laboratories, Al- 
buquerque, New Mexico 87115). Rev. Sci. Instrum.; 47: No. 7, 
832-835(Jul 1976). 

A highly sensitive, fast rise-time detector has been 
developed that is capable of neutron time-of-flight (TOF) measure- 
ments in the presence of an intense bremsstrahlung background 
such as that from a relativistic electron beam (REB) accelerator. 
This detector, used in conjunction with thermal neutron counters, 
forms an effective neutron detection system. Such a system was 
used to measure neutrons from the HYDRA REB accelerator. By 
using a fast-acting and reproducible gating circuit, the inherent 
sensitivity of the detector has been retained while suppressing all 
deleterious effects caused by the intense bremsstrahlung burst. At 
no time during the measurements were any spurious afterpulses 
observed in the TOF detectors. The timing resolution obtained was 
sufficient to distinguish between neutrons produced by thermal and 
fast deuterium ions. (AIP) 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 736 


1403 (SAND—76-5151) Application of damage constants in 
gamma irradiated amphoterically Si doped GaAs LEDs. Barnes, 
C.E.; Soda, K.J. (Sandia Labs., Albuquerque, N.Mex. (USA); Air 
Force Weapons Lab., Kirtland AFB, N.Mex. (USA)). 1976. Con- 
tract AT(29-1)-789. 27p. (CONF-760728—2). Dep. NTIS $4.00. 

From IEEE annual conference on nuclear and space radia- 
tion effects; San Diego, California, United States of America 
(USA) (26 Jul 1976). 

The effect of gamma irradiation on the electrical and opti- 
cal properties of amphoterically Si-doped GaAs LEDs has been in- 
vestigated. The lifetime-damage constant product, taugK/sub y/, for 
degradation of the light output at constant low voltage was found 
to be 7.5 x 10-7 Rads~'. However, because of the presence of 
space charge limited current (SCLC) flow at higher currents, 
which conform to the practical operating range of 10 to 50 mA, 
the light output degraded more rapidly than at lower voltages. It is 
pred. that the same value of taugK/sub y/ can be used to predict 
the degradation at practical operating currents when the SCLC is 
taken into account. Consequently, the practical implications of the 
results are that care must be taken in predicting degradation with a 
low voltage tau,K/sub y/, and that the doping conditions leading to 
the presence of the SCLC should be avoided for LEDs that must 
operate in a radiation environment. 


1404 (SAND—76-5296) Prevention of CMOS latch-up by 
gold doping. Dawes, W.R.; Derbenwick, G.F. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). 1976. Contract AT(29-1)-789. 30p. 
(CONF-760728—3). Dep. NTIS $4.00 

From IEEE annual conference on nuclear and space radia- 
tion effects; San Diego, California, United States of America 
(USA) (26 Jul 1976). 
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CMOS Sagutiet circuits fabricated with the bulk silicon 
technology typically exhibit latch-up effects in either an ionizing 
radiation environment or an overvoltage stress condition. The 
latch-up effect has been shown to arise from regenerative 
switching, s to an SCR, in the adjacent parasitic bipolar 
transistors formed during the fabrication of a bulk CMOS device. 
Once latch-up has been initiated, it is usually self-sustaining and 
eventually destructive. Naturally, the circuit is inoperative during 
latch-up. This paper discusses a generic process technique that 
prevents the latch-up mechanism in CMOS devices. 


1405 (SAND—76-5410) Field oxide inversion effects in ir- 
radiated CMOS devices. Adams, J.R.; C , F.N. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Mar 1976. Contract AT(29- 
1)-789. 38p. (CONF-760728—4). Dep. NTIS $4.00. 

From IEEE annual conference on nuclear and space radia- 
tion effects; San Diego, California, United States of America 
(USA) (26 Jul 1976). 

The primary failure mechanism of CMOS devices in an 
ionizing radiation environment is a threshold voltage shift in both 
the p-channel and the n-channel devices due to a build up of 
radiation induced fixed charge in the silicon dioxide and the crea- 
tion of surface states at the silicon-silicon dioxide interface. It has 
been observed that many CMOS device types exhibit milliampere 
range post-rad n-channel leakage for doses between 10* - 10° rad 
(Si) even though the gate oxide threshold shift is much less than 
that required for inversion in the channel region. This is caused by 
field oxide inversion under the gate metal due to improper or a 
lack of guardbanding of the n-channel device for a radiation en- 
vironment. The solution to this problem in hardening CMOS 
devices involves guardbanding the n-channel devices and extending 
the gate oxide under the gate metallization over the guardband. 
Experimental results on devices which utilize this technique has 
shown it to be an effective solution to the problem. Data on 
several types of CMOS devices are presented to illustrate the n- 
channel leakage problem and the solution. Special guard-banding 
problems encountered with silicon gate on bulk silicon devices are 
also described and possible solutions to these problems are 
discussed. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 23, 76, 135, 161, 190, 201, 329, 
1483 


1406 (BDX—613-1282) Dual channel mixer. Cable, J.W. 
(Bendix Corp., Kansas City, Mo. (USA)). Aug 1976. Contract 
E(29-1)-613. 19p. Dep. NTIS $3.50. 

A precise vector voltmeter (Princeton Applied Research 
Model 129, operated in the two-phase lock-in amplifier mode) is 
used in a microwave power calibrating system to accurately mea- 
sure the outputs of a network analyzer (Hewlett Packard Model 
8410 with Model 8411A harmonic frequency converter and Model 
8413A phase-gain indicator). The validity of the measured outputs 

nds on the accurate representation of the network analyzer 
output (278 kHz) at a lower frequency (20 kHz) with sufficient 
signal level for proper operation of the vector voltmeter. A dual- 
channel mixer was constructed to convert 278 kHz to 20 kHz 
without loading the output ports of the network analyzer or local 
oscillators. In addition to being properly matched to the remaining 
circuitry, the mixers are driven in their linear region. 


1407 (CONF-750465—4) Parameters and considera- 
tions for tomographic transmission scanners. Pentlow, K.S.; Beattie, 
J.W.; Laughlin, J.S. (Sloan-Kettering Inst. for Cancer Research, 
New York (USA)). 1976. 25p. Dep. NTIS $3.50. 

From Workshop on reconstruction tomography in diagnostic 
radiology in nuclear medicine; San Juan, Puerto Rico (17 Apr 
1975). 

The design of transverse axial transmission scanners for 
reconstruction tomography involves many interrelated parameters 
and conflicting requirements. We have investigated some of those 
parameters and their interactions and, where appropriate, at- 
tempted to optimize them. It is convenient to group the considera- 
tions under four headings: (1) Geometrical factors (basic configu- 
— rectilinear and fan geometry, moving detectors or static ar- 

ys, spatial response variations and field uniformity, and collima- 
tion}; (2) Radiation energy and sources (Considerations here in- 
clude transmission versus sensitivity, detector efficiency, collimator 
penetration, scattered radiation, patient dose, monochromatic ver- 
sus polychromatic radiation and X-ray tubes versus radionuclide 
sources); (3) Detection systems (types of detector, detection 
modes and the rejection of scatter); and (4) Reconstruction 
mathematics and quantum noise. As a result of such considerations 
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we have proposed a particular design which should have ad- 


vantages in certain applications. 
1408 (COO—3120-15) De ment and applications of 
ive device systems to observations. Progress re- 
i. july 1. 1976—June 30, 1977. Reynolds, G.T. (Princeton 
niv., N.J. (USA). Dept. of Physics). Mar 1976. Contract E(11- 
1)-3120. 32p. Dep. NTIS $4.00. 
Research programs for development, improvement, and ap- 
plication of instrumentation in the areas of x-ray diffraction studies 
and bioluminescence are outlined. (WHK) 


1409 (LA—6339-MS) New electonic gain device for high-tem- 
perature applications. McCormick, J.B.; Depp, S.W.; Hamilton, 
D.J.; Kerwin, W.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Apr 1976. Contract W-7405-ENG-36. 7p. Dep. NTIS $3.50. 

This report deals with a new integrated thermionic device 
capable of withstanding ambient temperatures in excess of 500°C, 
which eliminates the problems associated with earlier versions. The 
history of the ITC (Integrated Thermionic Circuit) is traced along 
with Los Alamos Scientific Laboratory (LASL) interests for 
geothermal instrumentation. The evolution of the new structure is 
discussed and a set of practical device design and performance 
equations are demonstrated. 


1410 (LA-UR—76-1193) Electronic management for the 
livestock industry. Hensley, J.C.; Holm, D.M.; Sanders, W.M. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
ENG-36. 14p. (CONF-760638—1). Dep. NTIS $3.50. 

From Proceedings of beef improvement federation; Kansas 
City, Missouri, United States of America (USA) (Jun 1976). 

Passive electronic identification with temperature monitor- 
ing of animals appears to be technically feasible and offers the 
potential for practical individual animal management. The develop- 
ment and widespread use of an accurate passive livestock identifi- 
cation and temperature monitoring system is the key to the control 
and subsequent eradication of animal diseases. This will lead to 
more efficient food production. Systems are discussed that should 
help the livestock industry to better optimize the production of 
animal protein. (WHK) 


1411 (MHSMP—76-17Q) Design of an electrostatic spark 
sensitivity tester. Period covered: January—March 1976. Hanes, 
L.D. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. 
(USA)). 1976. Contract DA-11-173-AMC-487(A). 6p. Dep. NTIS 
$3.50. 


An electrostatic spark sensitivity tester has been designed 
and constructed except for two items: an expendable sample hold- 
ing fixture for the explosive sample and an enclosure for confining 
the explosion. The tester is extremely versatile with a continuously 
variable energy storage capacitance, a continuously variable charg- 
ing voltage, and a discretely variable series resistance. The energy 
storage range extends to more than an order of magnitude greater 
than can be delivered by a charged human body under relatively 
hazardous conditions. Both voltage across and current through the 
explosive sample will be monitored. 


1412 (ORNL/TM—S5485) Instruction manual for ORNL tan- 
dem high abundance sensitivity mass spectrometer. Smith, D.H.; 
McKown, H.S.; Chrisite, W.H.; Walker, R.L.; Carter, J.A. (Oak 
Ridge National Lab., Tenn. (USA)). Jun 1976. Contract W-7405- 
eng-26. 89p. Dep. NTIS $5.00. 

This manual describes the physical characteristics of the 
tandem mass spectrometer built by Oak Ridge National Laboratory 
for the International Atomic Energy Agency. Specific requirements 
met include ability to run small samples, high abundance sensitivi- 
ty, good precision and accuracy, and adequate sample throughput. 
The instrument is capable of running uranium samples as small as 
10-"? g and has an abundance sensitivity in excess of 10°. Precision 
and accuracy are enhanced by a special sweep control circuit. 
Sample throughput is 6 to 12 samples per day. Operating instruc- 
tions are also given. 


1413 (ORO—3861-19) Electronic properties of liquids. 
Progress report November 1, 1975—October 31, 1976. Painter, 
L.R. (Tennessee Univ., Knoxville (USA)). 1976. Contract AT(40- 
1)-3861. 61p. Dep. NTIS $4.50. 

An ion chamber reflectometer and an_ electrometer- 
radiometer were developed. Variables affecting the operation per- 
formance of the ion-chamber reflectometer were studied. Measure- 
ments of the optical properties (n, k, e,, €,) of D,O, H,O, 
chloroform, lecit in, cholesterol, and fucose are reported; mea- 
surements on chlorophyll are underway. (DLC) 


1414 (SRO—854-8) Inexpensive drop counter for use with 
fraction collectors. Prukop, G. (Georgia Univ., Athens (USA). 


Dept. of Chemistry). Aug 1976. Contract E(38-1)-854. 9p. Dep. 
Tis $3.50. ' . 
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The design and construction of an inexpensive drop counter 
which can be used with many fraction collectors for which drop 
counters are not commercially available is described. The desirable 
features of drop counters, good reproducibility and easy adjust- 
ment of fraction size, are combined with adaptability and low cost. 


1415 (UCRL—77738) Optical/x-ray framing camera tube. 
Kalibjian, R. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 7 Jul 1976. Contract W-7405-Eng-48. 7p. (CONF- 
760828—1). Dep. NTIS $3.50. 

From 12. international congress on high speed photography; 
Toronto, Canada (1 Aug 1976). 

A new type of framing camera tube for either x-ray or opti- 
cal events is being developed at LLL that should have capabilities 
of sub-100 psec framing times. The concept of such a camera is 
based on dissection of an electron-image through a multiple aper- 
ture plate in an image converter tube. Each aperture in the plate 
produces an image frame. By use of synchronized deflection in 
both the dissector and restorer sections of the tube, the sequen- 
tially time-developed images from an aperture are restored to an 
electron-image frame at the phosphor screen. 


1416 (Y—2040) Strain monitor system for the threaded clo- 
sure on a thirty-inch pressure vessel. Chapman, S.L.; Kowalewski, 
J.A.; Olmstead, C.R. (Oak Ridge Y-12 Plant, Tenn. (USA)). Jun 
1976. Contract W-7405-eng-26. 52p. Dep. NTIS $5.00. 

A system has been designed and fabricated to remotely 
measure and automatically print voltages proportional to strains 
experienced by the internal threaded areas of the closure on a 30- 
in. pressure vessel in the Oak Ridge Y-12 Plant. This system was 
designed to provide continuous monitoring during pressure vessel 
use and thereby provide a faster response to possible vessel failure, 
should the data indicate a weakening of the pressure vessel clo- 
sure. Standard 120-ohm foil strain gages in a wheatstone-bridge 
configuration are utilized with an integrated circuit instrumentation 
amplifier and multiplexing logic installed within the vessel closure 
to minimize the wiring problems. The system has performed 
satisfactorily and has provided data on 15 gages located within the 
closure. 


1417 (RFP-Trans—202) Technical and economic administra- 
tion of a park of electrical measuring instruments: instrument selec- 
tion criteria. Koch, C. Translated from Rev. Gen. Electr.; 83: 906- 
910(1974). 14p. Dep. NTIS $3.50. 

After a reminder that each instrument is defined by its 
characteristics, the author examines the principal instrument selec- 
tion criteria, paying particular attention to the aspects of technical 
needs and the problems of standardization. For each of these 
criteria he formulates recommendations based on experience and 
he concludes in favor of centralization of all the functions which 
contribute to the administration of an instrument park. 


1418 (N—75-27332) Current state and trends in the develop- 
ment of analytical instrument design. Orshanskii, D.L.; Pavienko, 
V.A.; Shutov, M.D. Jun 1975. Translated from pp 289-306 of 
Nemzetkozi Merestech. Konf. Kozlemenei, Budapest, 1959. 
(NASA-TT-F—16395). 20p. NTIS $3.25. 

The importance of analytical instruments is evaluated and 
their progressive role in the further development of science and 
technology is discussed. A detailed classification of analytical in- 
strument design is presented. (GRA) 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 161, 257, 1761 


1419 (USGS/W RI—76-27) Operation and maintenance of a 
deep-well water-level measurement device, the ‘Iron Horse’’. Weir, 
J.E. Jr.; Nelson, J.W. (Geological Survey, Washington, D.C. 
(USA)). Mar 1976. 32p. Dep. NTIS $4.00. 

The deep-well investigative device, commonly called the 
Iron Horse, has been used primarily for measuring deep water 
levels in boreholes and wells. The device has proven useful in mea- 
surements during hydraulic testing of wells with water levels as 
deep as 2,600 feet (792.5 metres). The device may also be used 
for obtaining water samples, sounding depths, and determining ver- 
tical fluid velocity. Extensive use of the device at the U.S. Energy 
Research and Development Administration’s Nevada Test Site has 
provided the necessary experience to refine methods for proper 
calibration and maintenance of the Iron Horse. 


1420 Methods and for recording well-logging mea- 
surements. Elliott, J.W. (to Schlumberger Techno! Corp.). US 
Patent 3,916,372. 28 Oct 1975. Filed date 12 Jul 1973. vp. 
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Well-logging data are produced by a CRT (cathode-ray 
tube) recorder, that has a three-dimensional appearance, by modu- 
lating both the intensity and position of the sweeping electron 
beam. Different logs may be recorded at the same time on dif- 
ferent parts of the CRT. In another display a vector or arrow, 
representative of the data, is produced by sweeping the CRT elec- 
tron beam in an increasing spiral pattern. The e beam is 
turned on for a short pulse at the same angular position of each 
cycle of the spiral. 


1421 Electrode assembly for downhole electric well logging. 
Miller, D.E. (to Continental Oil Co.). US Patent 3,921,061. 18 
Nov 1975. Filed date 11 Apr 1974. vp. 

An electrical well-logging system has several electrodes, 
each at different depths, consisting of an outer cylindrical conduc- 
tive mesh formed of corrosion-resistant wire surrounding a flexible 
dielectric core, such as rubber. Each electrode has a flexible lon- 
gitudinal strength cable and is connected to a signal conductor. 


1422 Method and apparatus for stabilizing the gain of a 

radiation detector. Seeman, B. (to Schlumberger Technology 

=. US Patent 3,922,541. 25 Nov 1975. Filed date 21 Dec 
. Vp. 

The gain of a radiation detector in a well logging device is 
stabilized to give more accurate results. The movements of a 
known reference peak in the spectrum, generated by a gamma-ray, 
low-intensity source close to the scintillator, are detected and cor- 
rected by acting on the level of the high voltage supply of the 
photomultiplier or the gain of the radiation detector. Large devia- 
tions in the gain of the detector are corrected much faster than 
small deviations. 


1423 w system using single conductor cable. Vogel, 
C.B. (to Shell Oil Co.). US Patent 3,928,841. 23 Dec 1975. Filed 
date 3 Oct 1974. vp. 

The frequency modulated (greater than 1 kHz) signals from 
a well-logging tool are sent to the surface over a single central 
conductive stress member. The ground connection at the surface is 
the well casing which is capacitively coupled to the metal housing 
of the logging tool. 


1424 Sonic logging record Wiley, B.F. (to Phil- 


J ing apparatus. 
lips Petroleum Co.). US Patent 3,930,217. 30 Dec 1975. Filed 


date 6 Dec 1973. vp. 

An up-down counter first counts the traveltime of an elastic 
wave from a more distant source transducer to a receiver trans- 
ducer, and then counts down during the traveltime from a closer 
source. The output signal from the counter is displayed digitally 
and/or converted to an analog signal and recorded. 


EXPLOSIONS AND EXPLOSIVES 
REFER ALSO TO CITATION(S) 1271 


CHEMICAL 


REFER ALSO TO CITATION(S) 374, 375, 1232, 1233, 1234, 
1235, 1236, 1411 


1425 (LA—6259) Two-dimensional homogeneous and 
heterogeneous detonation wave propagation. Mader, C.L.; Forest, 
C.A. (Los Alamos Scientific Lab., N.Mex. (USA)). Feb 1976. 
Contract W-7405-Eng-36. 99p. Dep. NTIS $5.50. 

The process of detonation propagation of homogeneous ex- 
plosives along surfaces may be described using resolved reaction 
zones. Arrhenius rate laws, and two-dimensional reactive 
hydrodynamic calculations. The wave curvature increases with in- 
creasing reaction zone thickness. The process of detonation 
propagation and failure of hete explosives along surfaces 
and around corners may be descri if the decomposition that oc- 
curs by shock interactions with density discontinuities is described 
by a burn rate determined from the experimentally measured 
distance of run to detonation as a function of shock pressure, the 
reactive and nonreactive Hugoniot, and the assumption that the 
— rate derived near the front can be applied throughout the 


1426 (MHSMP—76-14) Initiation sensitivity of HNS I pellets 
by HNS II MDF as a function of pellet density and MDF loading. 
Hanes, L.D. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, 
Tex. (USA)). Apr 1976. Contract DA-11-173-AMC-487(A). 14p. 
Dep. NTIS $3.50. 

For Sandia Labs., Albuquerque, NM. 
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Excess transit time of a relativel — diameter HNS I ac- 
ceptor pellet when ignited by an HNS it MDF donor is being in- 
vestigated as a function of both pellet density and MDF core load- 
ing. 

(MHSMP—76-15A) Reclaiming of RX-03-BB 300-gal- 
lon kettle. Period covered: January—March 1976. Osborn, A.G.; 
Stallings, T.L.; Johnson, H.D. (Mason and Hanger-Silas Mason 
Co., Inc., Amarillo, Tex. (USA)). 1976. Contract DA-11-173- 
AMC-487(A). 9p. Dep. NTIS $3.50. 

Four large batches of reclaimed machine cuttings were 
processed in the 300-gal kettle. A control batch, two batches with 
different solvents and a | batch at a higher HE-to-water ratio 
were evaluated. The reclaiming process yields a material with 
decidedly improved physical properties; however, an increased HE 
to water ratio which is desirable to permit an increased batch size 
appears to degrade the mechanical properties. 


1428 (MHSMP—76-16) Thermal conductivity of HNS. Fau- 
bion, B.D. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, 
Tex. (USA)). Mar 1976. Contract DA-11-173-AMC-487(A). 23p. 
Dep. NTIS $3.50. 

For Sandia Labs., Albuquerque, NM. 

The thermal conductivity of HNS I and two samples of HNS 
II was determined at 222, 293, 347 and 394°K. The thermal dif- 
fusivity of pellets of each HNS lot pressed to three densities was 
measured using the pulse heating method. The thermal conductivi- 
ty was calculated for each pellet from the thermal diffusivity, den- 
sity and the specific heat. The specific heat for each HNS sample 
was measured at each temperature using the DSC method. 


1429 (MHSMP—76-17A) LX-13 processing. Progress report, 
January—March 1976. Adams, J.C.; Osborn, A.G.; Stallings, T.L. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 
1976. Contract DA-11-173-AMC-487(A). 8p. Dep. NTIS $3.50. 

Results were obtained from two LX-13 lots formulated from 
PETN precipitated at a reduced temperature by the continuous 
method. The firing performance of the LX-13 was significantly im- 
proved while maintaining acceptable extrudability. Burning was 
complete in all of the tracks. Three additional PETN batches have 
been precipitated at reduced temperatures in order to further eval- 
uate the effect of reduced temperatures on extrudability and 
detonability. One of these PETN batches was scaled up to the 
production PETN batch size of 18 kg. 


1430 (MHSMP—76-17B) Determination of degree of cure of 
isothermally aged LX-13, January—March 1976. Clink, G.L. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 
1976. Contract DA-11-173-AMC-487(A). 28p. Dep. NTIS $4.00. 

An isothermal aging study of uncured LX-13 was un- 
dertaken to gain some insight into the chemical and physical cure 
of this material as a function of temperature. Uncured LX-13 sam- 
ples were isothermally aged at 3.5, 22, 52, and 68°C, for various 
elapsed times. The resultant isothermal residues were analyzed for 
degree of chemical cure and for hardness as a function of time and 
temperature through NMR spectrometry and Shore durometer 
measurements. 


1431 (MHSMP—76-17C) Pressing procedure for PBX 9501. 
Period covered: January—March 1976. Normal process develop- 
ment endeavor No. 105. Harrell, J.D. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, Tex. (USA)). 1976. 8p. Dep. NTIS 
$3.50. 

PBX 9501 can be pressed to yield a minimum density of 
1.830 Mg/m’. The compaction cycle consists of two 140 MPa pres- 
sure applications, interrupted by a one-minute relaxation period at 
ambient pressure. Preheat temperature and time-at-temperature 
are not critical factors. 


1432 (MHSMP—76-17E) LX-10 pressing studies. Period 
covered: January—March 1976. Nomal process development en- 
deavor No. 105. Harrell, J.D. (Mason and Hanger-Silas Mason Co., 
Inc., Amarillo, Tex. (USA)). 1976. 6p. Dep. NTIS $3.50. 

The density of pressed LX-10-1 parts can reasonably exceed 
1.860 Mg/m* when the part is formed by the wet-bag process and 
rep’ in a captive-water assembly. A compacting pressure of 
126 MPa is required during the captive-water phase for a dwell 
period of two to three hours. 


(MHSMP—76-17F) TATB particle size experiment: 30- 

—March 1976. Normal 

process . Osborn, A.G.; Stallins, 

T.L.; Johnson, H.D. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, Tex. (USA)). 1976. 13p. Dep. NTIS $3.50. 

Three small lots of TATB, which were categorized as having 
normal, bi-modal, and fine particle size distributions, were used to 
make RX-03-BB PBX. The physical strength of the PBX did not 
appear to be significantly altered by the different particle size dis- 
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tributions. Tensile and compression data of all three lots were 
comparable with the exception of compression data from the batch 
made with the fine particle size TATB which gave a lower strain- 
at-rupture. 


1434 (MHSMP—76-17G) Wet blending evaluation: 30-litre 
reactor, January—March 1976. Osborn, A.G.; Stallings, T.L.; 
Johnson, H.D. (Mason and Hanger-Silas Mason Co., Inc., Amaril- 
lo, Tex. (USA)). 1976. Contract DA-11-173-AMC-487(A). 16p. 
Dep. NTIS $3.50. 

A series of small scale experiments was conducted to evalu- 
ate TATB PBX blending. These included (1) washing a small 
quantity of LLL B9 PBX to remove dust, (2) reworking a portion 
of the LLL B9 lot, and (3) blending some LLL B7 PBX in the 30- 
litre reactor duplicating as nearly as possible the same conditions 
as were used for LLL B9 blending. Results from this limited study 
do not clearly define and isolate problem areas; however, the indi- 
cations are sufficiently strong to warrant a change in our blending 
procedure. These changes have been made. 


1435 (MHSMP—76-17H) Reclaiming experiments: 30-litre 
reactor, January—March 1976. Osborn, A.G.; Stallings, T.L.; 
Johnson, H.D. (Mason and Hanger-Silas Mason Co., Inc., Amaril- 
lo, Tex. (USA)). 1976. Contract DA-11-173-AMC-487(A). 20p. 
Dep. NTIS $3.50. 

Small-scale work on the reclaiming process this quarter was 
concerned with a thorough evaluation of the process in the 30-litre 
reactor using primarily new TATB starting material or PBX which 
had not been machined. This work is essentially completed. The 
process is feasible and material with adequate physical properties 
can be made. One batch was made by the standard slurry process 
using a 50/50 mixture of new TATB and RX-03-BB machine 
cuttings. Physical properties of this batch were satisfactory. 


1436 (MHSMP—76-171) Effects of test speed on mechanical 
properties of RX-03-BB, January—March 1976. Johnson, H.D. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 
1976. Contract DA-11-173-AMC-487(A). 9p. Dep. NTIS $3.50. 

Compression and tensile properties of RX-03-BB, Blend 9 
were measured at various test speeds. The results show that RX- 
03-BB mechanical properties are very insensitive to strain rate. 
Therefore, the tensile and compression test speeds will be in- 
creased to 0.008 mm/s and 0.021 mm/s, respectively, for RX-03- 
BB screening evaluation tests. This will significantly increase the 
testing rate for RX-03-BB. 


1437 (MHSMP—76-17J) Thermal growth and mechanical 
properties of RX-03-BB. Period covered: January—March 1976. 
Normal process development endeavor No. 106. Johnson, H.D. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 
1976. Llp. Dep. NTIS $3.50. 

Heat treatment at 124°C for 8 days of TATB powder or 
RX-03-BB granules was found to give no improvement in the 
mechanical properties or thermal growth of the subsequently 
pressed RX-03-BB. The results indicate that prior heat treatment 
may cause an increase in thermal growth. Strain rate control com- 
pression tests for LLL Blend 9 were completed. No significant dif- 
ference was observed in rupture strain measured with strain rate 
control (6.7 percent) and the constant crosshead test (6.8 per- 
cent). 


1438 (MHSMP—76-17K) Assay of TCTNB for T,CDNB and 
TCDNB. Period covered: January—March 1976. Normal process 
development endeavor No. 106. MacDougall, C.S. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1976. 8p. 
Dep. NTIS $3.50. 

One of the precursors of TATB is trichlorotrinitrobenzene 
(TCTNB). Therefore, impurity analysis of the TCTNB for 
tetrachlorodinitrobenzene (T,CDNB) and trichlorodinitrobenzene 
(TCDNB) is necessary for quality control. A liquid chromato- 
graphic technique was adapted to routine production analysis. The 
or and precision to be expected for routine assays are 

lescribed. 


1439 (MHSMP—76-17L) Investigation of the crystallinity of 
Kel-F, Viton, and Estane. Period covered: January—March 1976. 
Normal process development endeavor No. 106. Myers, L.C.; Blair, 
C.C. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. 
(USA)). 1976. 23p. Dep. NTIS $3.50. 

Samples of Kel-F 800, Viton A and Estane 5702-F1 were 
annealed at 323°K and their crystallinity was tested by x-ray dif- 
fraction, thermal mechanical analysis, and differential scanning 
calorimetry. After annealing for three months, all three samples 
exhibited some crystalline properties. 


1440 (MHSMP—76-17M) TATB performance and sensitivity. 
Period covered: January—March 1976. Normal process develop- 
ment endeavor No. 106. Kramer, P.E. (Mason and Hanger-Silas 
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——- Co., Inc., Amarillo, Tex. (USA)). 1976. 8p. Dep. NTIS 
3.50. 

Eleven gap test series were conducted with TATB powder 
and RX-03-BB. Tests on RX-03-BB Blends 8 and 9 revealed 
nothing unusual. Five series conducted with Teledyne-produced 
powders again indicated a wide range of sensitivities for TATB 
from that source. Tests on other powders suspected of possessing 
abnormal sensitiviy revealed no notable shifts. The temperature 
controlled wedge tests on RX-03-BB were completed. Final results 
for the hot (68°C) tests are presented and results for all RX-03-BB 
tests are plotted for comparison. 


1441 (MHSMP—76-17N) Initiation sensitivity of LX-10 by a 
small diameter confined LX-13. Period covered: January—March 
1976. Normal process development endeavor No. 201. Hanes, L.D. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 
1976. Llp. Dep. NTIS $3.50. 

A sensitivity test, previously developed to study the configu- 
ration dependent excess transit time for transfer of detonation 
from a small diameter confined donor to a larger diameter uncon- 
fined acceptor via the detonation electric effect technique has 
been utilized for evaluation of an LX-13 donor/LX-10 acceptor 
system. 


1442 (MHSMP—76-17S) Classification of explosives. Period 
covered: January—March 1976. Normal process development en- 
deavor No. 216. West, G.T. (Mason and Hanger-Silas Mason Co., 
Inc., Amarillo, Tex. (USA)). 1976. 7p. Dep. NTIS $3.50. 

Sufficient supplies were purchased to test ten explosives 
using the NOL Card Gap Test as described in Department of the 
Army Technical Bulletin TB 700-2 (Explosives Hazard Classifica- 
tion Procedures) dated 19 May 1967. A calibration series was 
fired using pressed TNT (density = 1.626 Mg/m*). The estimated 
50 percent point was 158 cards. 


1443 (MHSMP—76-17U) Component assay of LX-09. Period 
covered: January—March 1976. Normal process development en- 
deavor No. 223. MacDougall, C.S. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, Tex. (USA)). 1976. 9p. Dep. NTIS 
$3.50. 

A liquid chromatographic method was developed for analy- 
sis of FEFO and PDNPA in LX-09. The method is more accurate 
and rapid than previous analytical techniques. 


1444 (SAND—76-5208) Estimation of the thermal charac- 
teristics of a bridgewire environment by an electrothermal response 
test. Donaldson, A.B.; Strasburg, A.C. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1976. 10p. (CONF-760711—1). Dep. NTIS 
$3.50. 

From 5. international pyrotechnics seminar; Vail, Colorado, 
United States of America (USA) (12 Jul 1976). 

The electrothermal response of an electroexplosive device is 
determined by applying a subcritical square wave current pulse to 
the bridgewire and monitoring the resultant temperature excursion. 
The temperature profile, thus obtained, can be utilized with a 
mathematical model called the '’Probe Method’’ for approximating 
thermal properties. It is possible to estimate the thermal conduc- 
tivity and specific heat of the pyrotechnic and the thermal contact 
conductance at the bridgewire/pyrotechnic interface by this 
technique. 


1445 (SAND—76-5209) Hot wire ignition of pyrotechnic 
materials. Donaldson, A.B. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1974. 10p. (CONF-760711—2). Dep. NTIS $3.50. 

From 5. international pyrotechnics seminar; Vail, Colorado, 
United States of America (USA) (12 Jul 1976). 

The hot wire ignition of a pyrotechnic material is con- 
sidered through the use of a mathematical model. A system depen- 
dent ‘‘ignition temperature’’ is obtained by observing the behavior 
of derivatives in the differential equation as ignition develops. It is 
shown that this ignition criterion is consistent with that which com- 
monly appears in the Russian literature on thermal explosion. 
Finally, the elapsed time required to achieve the ignition tempera- 
ture is obtained approximately by using the solution to be ‘‘inert’’ 
heat conduction equation. 


1446 (UCRL—13507) Synthesis of advanced binder and 
components. Adolph, H.G.; Kamlet, M.J. (Naval 

Ordnance Lab., Silver Spring, Md. (USA)). 13 Apr 1971. Contract 

SAN-70-236. 30p. (NOLTR—71-40). Dep. NTIS $4.00. 

Synthetic methods for the preparation of nitroalkylvinyl 
ethers were investigated. Reaction of 2,2-dinitroalkanols with vinyl 
acetate gave corresponding 2,2-dinitroalkyl vinyl ethers; the reac- 
tion of 2-mononitroalkanols with vinyl ethyl ether is useful for the 
preparation of 2-mononitroalkyl vinyl ethers. The polymerization 
of 2,2-dinitropropyl vinyl ether (DNPVE) and_ 2,2,2- 
fluorodinitroethyl vinyl ether (FDNVE) was studied. DNPVE was 
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easily polymerized with cationic catalysts to polymers of low and 
intermediate molecular weight. FDNE polymerization was found to 
be sluggish with cationic as well as with radical catalysts. The reac- 
tion of 2,2,2-fluorodinitroethylamines with peroxyacids was studied 
with the objective to oxidize the amino function to a nitro group. 
A number of intermediate oxydation products, i.e., hydrox- 
ylamines, oximes, and nitrones, were readily obtained but complete 
oxidation to a fluorotrinitro species was not achieved. The Michael 
addition of fluorodinitromethane to a number of unsaturated dicar- 
pi ar acid derivatives was studied briefly. The adduct to diethyl 
methylene malonate was prepared in quantitative yield. 


1447 (UCRL—13681) TATB process research studies. Final 
report, August 1975—March 1976. (Rockwell International Corp., 
——- Park, Calif. (USA). Rocketdyne Div.). 1976. Contract 
6 5. 30p. (R—9945). Dep. NTIS $4.00. 

For Lawrence Livermore Lab., CA. 

Process research studies were carried out to scale up the 
nitration of trichlorobenzene (TCB) with mixed acid to 
trichlorotrinitrobenzene (TCTNB) and to demonstrate the feasibili- 
ty of scaleup of the amination of TCTNB in a nitrobenzene/water 
medium to produce triaminotrinitrob (TATB) with less than 
0.1 percent chloride content and acceptable particle size. Labora- 
tory studies were carried out initially to establish reaction parame- 
ters that were utilized in scale up in a er reactor system. In 
the initial scaleup run to produce 54 Ib of TATB in the 1000-gal 
reactor system, excellent quality TATB (less than 0.1 percent 
chloride) was produced. Ain attempt to recycle the nitrobenzene 
heel in a subsequent 217-lb run gave a less pure product (0.28 
percent chloride). A preliminary TATB production plant flow 
sheet has been made based on the mixed acid nitration and the 
nitrobenzene/water amination processes. In addition, recommenda- 
tions have been made for the future development of low-chloride- 
content TATB at minimum cost. 


1448 (UCRL—52042) High explosive characterization for the 
dice throw event. Helm, F.; Finger, M.; Hayes, B.; Lee, E.; Cheung, 
H.; Walton, J. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 16 Jun 1976. Contract W-7405-Eng-48. 53p. 
Dep. NTIS $4.50. 

An equation of state for detonation products was developed 
to describe the detonation of large charges of ammonium 
nitrate/fuel oil (ANFO). The equation of state will be used to pre- 
dict air-blast and ground-motion effects in the Dice Throw Event. 
The explosive performance of ANFO is highly dependent on 
charge size. The equation developed from this work is applicable 
to heavily confined detonations 101.6 mm in diameter or larger. 
The equation of state is based on results from experiments in cylin- 
ders and hemispheres, and a large field test. The report contains a 
detailed discussion of the diagnostic and initiation techniques used 
in these experiments. 


1449 (UCRL—77587) HSM: a measurements engineering 

Shay, W.M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 24 Dec 1975. Contract W-7405-Eng- 
48. 14p. (CONF-760411—1). Dep. NTIS $3.50. 

From Proceedings of the Institute of Environmental 
Sciences; Philadelphia, Pennsylvania, United States of America 
(USA) (25 Apr 1976). 

An isolated recording system immune to external noise was 
developed to record dynamic data in a hostile environment 
produced by detonating 100 Ib of explosive and impacting 15,000 
lb of concrete on the warhead case of a hard structure munitions 
(HSM) weapon. Transducers were evaluated at anticipated values. 
Strains were generally less than 10,000 yin./in.; accelerations were 
generally less than 100,000 g. 


1450 (UCRL—77611) Initiation and detonation charac- 
teristics of TATB. Jackson, R.K.; Green, L.G.; Barlett, R.H.; Hofer, 
W.W.; Kramer, P.E.; Lee, R.S.; Nidick, E.J. Jr.; Shaw, L.L.; Wein- 
gart, R.C. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 14 May 1976. l1p. (CONF-760805—15). Dep. NTIS 
$3.50. 

From 6. symposium on detonation; San Diego, California, 
United States of America (USA) (24 Aug 1976). 

The initiation and detonation characteristics of TATB were 
investigated using several different experimental techniques. In the 
crushing impact environment of the Susan Test, TATB formula- 
tions were among the least sensitive explosives ever tested. Thin 
flyer plates accelerated by electrically exploded metal foils or by 
gas guns were used to study shock sensitivity. In high density 
TATB the minimum flyer kinetic energy required for initiation 
decreased with increasing pressure. All compositions investigated 
were substantially less sensitive to shock than nominal density 
PBX-9404. Wavefront propagation in TATB compositions of 
lower-density, lower-bind ft age and smaller HE particle 
size was closest to the ideal Huygens propagation. Shock initiation 
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experiments were performed at sample temperatures ranging from 
-54° to +74°C. At lower temperatures a significant decrease in the 
divergence of the detonation wave was observed. 


1451 (UCRL—77897) Initial compatibility evaluation of 
TATB plastic-bonded explosive. Pritchard, R.H. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 6 Aug 1976. Con- 
tract W-7405-Eng-48. 92p. (CONF-760420—3). Dep. NTIS $5.00. 

From Meeting on compatibility of materials with explosive, 

we soya and pyrotechnics; Indian Head, Maryland, United 
tates of America (USA) (27 Apr 1976). 

The results of the initial materials compatibility test of 
TATB PBX indicate that it is thermally stable and compatible with 
many materials. The decomposition of the Estane 5702-F1 binder 
casts some doubt on the long-term stability of TATB/E. Both 
TATB/KF and TATB/VA appear to be suitable for long-term use, 
but additional testing is recommended. There is a small amount 
(less than or equal to 0.01 percent) of water impurity present 
which could be of concern in some applications. The role of the 
NH,Cl impurity, if any, is still unclear. There does not appear to 
be any large-scale generation of NH; or NO/sub x/. Investigations 
continue in the areas of long-term aging of TATB PBX and in 
developing sensitive chemical techniques for monitoring TATB 
decomposition. 


1452 (UCRL—78154) Physical, stability, and sensitivity pro- 
perties of liquid explosives. Scribner, K.; Elson, R.; Fyfe, R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 5 
May 1976. Contract W-7405-Eng-48. lip. (CONF-760805—2). 
Dep. NTIS $3.50. 

From 6. symposium on detonation; San Diego, California, 
United States of America (USA) (24 Aug 1976). 

Liquid explosives are of interest as carriers for a new class 
of extrudable explosives. Thirty-six liquids, most of them new, are 
characterized as to physical properties, stability, and sensitivity. 
ADDF (1,4,4,10,10,13-hexafluoro-1,1,7,7,13,13-hexanitro- 
3,5,9,11-tetraoxotridecane) and the eutectic mixture of MFF and 
TFMFF (1,4,4,7,7-pentafluoro-1,1,7-trinitro-3,5-dioxoheptane and 
1,1,1,4,4,7-hexafluoro-7 ,7-dinitro-3 ,5-dioxoheptane) are the most 
useful carrier liquids of those studied. They both are characterized 
by a melting point near -50°C, density of 1.65 g/cm* or greater, ex- 


cellent thermal stability, low vapor pressure, and very low sensitivi- 
ty when tested on the drop hammer and by means of a new low- 
velocity-detonation (LVD) screening test. 


1453 (UCRL—78245) Thermal decomposition and reaction 
of confined explosives. Catalano, E.; McGuire, R.; Lee, E.; Wrenn, 
E.; Ornellas, D.; Walton, J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 24 May 1976. Contract W-7405-Eng- 
48. 9p. (CONF-760805—1). Dep. NTIS $3.50. 

From 6. symposium on detonation; San Diego, California, 
United States of America (USA) (24 Aug 1976). 

Some new experiments designed to accurately determine the 
time interval required to produce a reactive event in confined ex- 
plosives subjected to temperatures which will cause decomposition 
are described. Geometry and boundary conditions were both well 
defined so that these experiments on the rapid thermal decomposi- 
tion of HE are amenable to predictive modelling. Experiments 
have been carried out on TNT, TATB and on two plastic-bonded 
HMX-based high explosives, LX-04 and LX-10. When the results 
of these experiments are plotted as the logarithm of the time to ex- 
plosion versus 1/T K (Arrhenius plot), the curves produced are re- 
markably linear. This is in contradiction to the results obtained by 
an iterative solution of the Laplace equation for a system with a 
first order rate heat source. Such calculations produce plots which 
display considerable curvature. The experiments have also shown 
that the time to explosion is strongly influenced by the void 
volume in the containment vessel. Results of the experiments with 
calculations based on the heat flow equations coupled with first- 
order models of chemical decomposition are compared. The com- 
parisons demonstrate the need for a more realistic reaction model. 


1454 Stability of multiatmosphere H,-F,-O, mixtures for HF 
laser studies. Truby, F.K. (Sandia Laboratories, Albuquerque, New 
Mexico 87115). Appl. Phys. Lett.; 29: No. 4, 247-249(15 Aug 
1976). 

Explosion pressures for multiatmosphere mixtures of Hg, F,, 
and O, have been obtained. Mixtures exhibiting short-term stability 
have been prepared with total pressures up to 11 atm. (AIP) 


NUCLEAR 


REFER ALSO TO CITATION(S) 1448, 1519 
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1455 (UCID—17221) Investigation of the thermal from 

the subsurface e Kamegai, M. (California Univ., Liver- 

more (USA). Lawrence Livermore Lab.). 5 Aug 1976. Contract 
W-7405-Eng-48. 25p. Dep. NTIS $3.50. 

The objective of this investigation is to determine the upper 
limits on the thermal yield of a 1 kt source detonated at shallow 
depths. Three problems were computed for the depths of burial of 
0.5, 1.5, and 3 m. The source is an iron bubble with 30 cm radius 
and 25 kg of mass. The computation was done on the CEL code. 
The results show that the relative thermal yield is no more than 6 

rcent, and that it vanishes at DOB of about 4 m. The computed 
Bias t strength is plotted against the range. The results are con- 
sistent with the measurements on ‘Johnnie Boy’’ and ‘’Jangle-U”’, 
and in good agreement with the RAD9 calculations and the HULL 
calculations. 


1456 (UCRL—52048) Seismic spectra of events at regional 
distances. Springer, D.L.; Denny, M.D. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 5 Apr 1976. Contract 
W-7405-Eng-48. 33p. Dep. NTIS $4.00. 

About 40 underground nuclear explosions detonated at the 
Nevada Test Site (NTS) were chosen for analysis of their spectra 
and any relationships they might have to source parameters such 
as yield, depth of burial, etc. The sample covered a large yield 

-~— e (less than 20 kt to Samesed than 1 Mt). Broadband (0.05 to 
z) data recorded by the four-station seismic network operated 
z Lawrence Livermore Laboratory were analyzed in a search for 
unusual explosion signatures in their spectra. Long time windows 
(total wave train) as well as shorter windows (for instance, P/sub 
n/) were used as input to calculate the spectra. Much variation in 
the spectra of the long windows is typical although some gross fea- 
tures are similar, such as a dominant peak in the microseismic win- 
dow. The variation is such that selection of corner frequencies is 
impractical and yield scaling could not be determined. Spectra for 
one NTS earthquake showed more energy in the short periods 
(less than 1 sec) as well as in the long periods (greater than 8 sec) 
compared to those for NTS explosions. 


1457 (UCRL—77415) Flow through porous media from a 
nuclear cavity. Morrison, F.A. jr. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 17 Oct 1976. Contract W- 
7405-Eng-48. 16p. (CONF-760621—1). Dep. NTIS $3.50. 

From 25. Heat Transfer and Fluid Mechanics Institute 
Meeting; Davis, California, United States of America (USA) (21 
Jun 1976). 

The transport of fluid from the cavity formed by an un- 
derground nuclear explosion is investigated. Driven by the high 
cavity pressure, steam and noncondensing gas enter the surround- 
ing porous medium. Their subsequent motion through the medium 
is described and the extent of penetration determined. The rela- 
tions governing the transport are presented. An implicit iterative 
computational method is developed. The relative merits of this 
technique are discussed. The method is applied to a nuclear test. 
Results of calculations are presented and discussed. 
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WEAPONRY 


1458 (SAND—76-0326) Sandia human factors program for 
weapon development. Swain, A.D. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Jun 1976. Contract AT(29-1)-789. 39p. Dep. 
NTIS $4.00. 

The Sandia Laboratories human factors program for weapon 
develo age is based primarily on Man-Machine Systems Analysis 
(including Task Analysis) and the Sandia human reliability model 
(THERP-Technique for Human Error Rate Prediction). Applica- 
tion of these techniques has been made to a number of weapons 
and nonweapons programs, with the usual emphasis being on use 
of the techniques as an engineering design tool. 


EXPLOSION DETECTION 


1459 (AD-A—015925) Pattern analysis and classification 
with the new ACDA seismic signature data base. Technical report. 
Chen, C.H.; Lin, I.-C. (Southeastern Massachusetts Univ., North 
Dartmouth (USA). Dept. of Electrical Engineering). 12 Aug 1975. 
110p. NTIS $5.25. 

The new and expanded ACDA seismic data base makes it 
possible for meaningful comparison of different seismic recognition 
techniques based on the same data set. There are 157 earthquake 
and 157 explosion records in the data base. Pattern analysis in 
frequency domain as well as two-dimensional space is pilose’ 
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to seek for classification clues. Although useful structure of the 
seismic records is not available, the mathematical features pro- 
vided by the autocorrelation function have 86.36% correct recog- 
nition on testing set by using 3 features (autocorrelation coeffi- 
cients), 80 selected good quality training samples per class and the 
nearest-neighbor decision rule. All samples in the — set are 
identified correctly and thus the overall recognition rate of 93.00% 
is achieved. This result is better than the 89.2% recognition using 
dynamic spectral ratios. The autocorrelation coefficients which are 
simple to calculate also perform better than the linear predictor 
(Markel) coefficients and other discriminants. 
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1460 (ANL—75-51) Chemical Engineering Division environ- 
mental chemistry annual report, July 1974—June 1975. Cun- 
ningham, P.T.; Holt, B.D.; Hubble, B.R.; Johnson, S.A.; Siegel, S.; 
Wilson, W.I.; Cafasso, F.A.; Burris, L. (Argonne National Lab., Ill. 
(USA)). 1975. Contract W-31-109-Eng-38. 101p. Dep. NTIS 
$5.50. 

Analysis of ambient urban aerosols using infrared spectro- 
scopic techniques has revealed the presence of acidic sulfate spe- 
cies. Field sampling has also revealed that the chemistry of sub- 
micrometer-sized particulates in different geographic regions is 
characterized more by similarity than differences. Established 
analytical techniques have been improved, and new approaches, 
including attenuated total reflectance spectroscopy, have been ex- 
plored. Study of the oxygen isotope ratios in sulfate, prepared by 
differing processes in the laboratory, has shown that the oxygen-18 
enrichment of the product depends on the specific formation 
process used. This observation suggests that the oxygen isotope 
ratio measurements may provide a basis for determining the forma- 
tion mechanism of sulfate in atmospheric particulates. Preliminary 
results, based on samples collected at Argonne during winter 
months, indicate that the sulfate was formed predominantly by a 
heterogeneous mechanism involving surface-adsorbed species. 
Details of the oxygen isotope measurement technique are 
described. X-ray diffraction, optical microscopy, electron 
microprobe, and TGA studies have been directed toward an un- 
derstanding of the molecular processes associated with the cyclic 
use of dolomite in sulfur emission control. Kinetic data are 
presented for the half-calcination, sulfation, reduction, and car- 
bonation reactions. Other topics discussed include the develop- 
ment of a mathematical model to describe kinetic data, the elu- 
cidation of a structural and morphological model, the development 
and use of synthetic dolomites, the feasibility of a solid-solid 
regeneration reaction, the formation of the binary sulfate, 
Mg;Ca(SO,),, and the study of procedures to control the 
morphology of half-calcined dolomite. 


1461 (BNWL—2039) Similarity solutions for 
and nonhomogeneous aerosol balance equations. Drake, RL. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jul 
1976. Contract E(45-1)-1830. 82p. Dep. NTIS $5.00. 

This report is concerned with similarity solutions for 
homogeneous and nonhomogeneous aerosol balance equations. 
The systems describe the time evolution of an aerosol population 
in fluid media under the influences of volumetric sources and 
sinks, coagulation of particles, condensational growth, a vertical 
wind field, gravitational settling, and vertical diffusion. Applying 
transformation equations, the physical space is mapped into a one- 
dimensional similarity space. Direct and indirect methods are used 
to solve the governing equations for the number densities in the 
similarity space. The forms of the solutions vary with the changes 
in the system parameters. Hence, several relationships between the 
parameters and the similarity spectra and the integral moments of 
the spectra are obtained. For example, the heavier-tailed spectra 
correspond to the unbounded coagulation parameters and the 
lighter-tailed spectra correspond to the bounded kernels. 


1462 (BNWL-SA—5216(Rev.)) Applied systems ecology: 
models, data, and statistical methods. Eberhardt, L.L. (Battelle 
Pacific Northwest Labs., Richland, Wash. ang 59 Contract 
AT(45-1)-1830. 48p. (CONF-760703—7). Dep. NTIS $4.00. 
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From Summer computer simulation conference; Washing- 
Rowe of Columbia, United States of America (USA) (12 Jul 
1 ). 

In this report, systems ec is largel uated to mathe- 
matical or compunar dendation modelling The ona for models in 
ecol stems the necessity to have an integrative device for 
the diversity of ecological data, much of which is observational, 
rather than experimental, as well as from the present lack of a 
theoretical structure for ecology. Different objectives in applied 
studies require specialized methods. The best predictive devices 
may be regression equations, often non-linear in form, extracted 
from much more detailed models. A variety of statistical aspects of 
modelling, including sampling, are discussed. Several aspects of 
population dynamics and food-chain kinetics are described, and it 
is suggested that the two presently separated approaches should be 
combined into a single theoretical framework. It is concluded that 
future efforts in systems ecology should emphasize actual data and 
statistical methods, as well as modelling. 


1463 (COO— 1340-47) Effects of atmospheric variability on 
energy utilization and conservation. Summary of research conducted 
between 1 July 1975 and 31 March 1976. Reiter, E.R.; Barbieri, 
A.M.; Johnson, G.R.; Macdonald, B.C.; McGuirk, J.P.; Sparling, 
E.W.; Somervell, W.L. Jr. (Colorado State Univ., Fort Collins 
(USA). Dept. of Atmospheric Science). Apr 1976. Contract E(11- 
1)-1340. 86p. Dep. NTIS $5.00. 

Studies of atmospheric variability revealed that the 22- to 
26-day vacillation in the potential and kinetic energy modes of the 
Northern Hemisphere is related to the behavior of the planetary 
long-waves, and that the midwinter dip in zonal available potential 
energy is reflected in the development of blocking highs. Attempts 
to classify weather patterns over eastern and central United States 
have proceeded satisfactorily to the point where testing of our 
method for longer time periods appears desirable. A ‘'physical- 
adaptive’’ model of energy demand and its response to changes in 
weather regimes is under development. This model includes 
parameters pertaining to engineering factors of building construc- 
tion, to weather-related factors, and to socio-economic factors. 
Preliminary testing of this model yielded very encouraging results. 
Expansion of model applications to different types of structures 
and larger regions is presently under way. A CRT-display model 
for energy demand within the conterminous United States also has 


passed preliminary tests. A major effort was expended to obtain 
disaggregated data on energy use from utility companies within the 
United States. A report of these efforts is presented. 


1464 (COO—3425-13) Measurement of airborne radioactivi- 
ty and its m ap . Technical progress report, 
July 1, 1975—March 31, 1976. Reiter, R.; Kanter, H.J.; Sladkovic, 
R. (Fraunhofer-Gesellschaft zur Foerderung der Angewandten 
Forschung e.V., Garmisch-Partenkirchen (Germany, F.R.). Inst. 
fuer Atmosphaerische Umweltforschung). 1976. Contract E(11-1)- 
3425. 34p. Dep. NTIS $4.00. 

The mechanics of air mass exchange between stratosphere 
and troposphere, and the controlling factors were studied. The 
cosmogenic radionuclides "Be, *P, *P, and **S serve as tracers. 
Their variation in time is observed from aerosol samples obtained 
on a daily basis above the boundary layer. Processes of transport 
are determined by isentropic trajectory analysis. An analysis of a 
long-term period of days for which continuously daily trajectory 
analyses are determined is presently underway. Moreover, in the 
present report a method is described permitting the forecasting of 
stratospheric intrusions by monitoring the relative humidity in the 
upper and middle troposphere. Forecasting accuracy is apparent 
from a test. The Lidar system has been completed so far as that 
remote aerosol sensing of aerosol layers in the lower stratosphere 
is now possible up to 30 km altitude. An example will demonstrate 
the measuring technique. Measurements of the ozone distribution 
in the boundary layer (3 measuring sites between 3000 and 700 m 
a.s.l.) and of the atmospheric total ozone content are presently 
started and will be integrated into the current program. Based on a 
comprehensive data material (1969-1975) we studied for the first 
time the multifarious interactions between solar-terrestrial events 
and the stratospheric-tropospheric exchange. 


1465 (DP-MS—76-14) PDP-11-based system for meteorologi- 
cal data acquisition and emergency . Kern, C.D.; Mueller, 
R.A.; Sandler, J.M. (Du Pont de Nemours (E.I.) and Co., Aiken, 
S.C. (USA). Savannah River Lab.). 1976. Contract AT(07-2)-1. 
8p. (CONF-760559—2). Dep. NTIS $3.50. : 

From Spring DECUS symposium; Atlanta, Georgia, United 
States of America (USA) (25 May 1976). 

The Weather Information and Display (WIND) system, a 
PDP-11/40 computer operating under Digital Equipment Com- 
pany’s RSX-11D system, has been installed at the Savannah River 
Laboratory. The system assimilates and uses large volumes of 
meteorological data in research programs on atmospheric transport 
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and dispersion; it also facilitates the assessment of accidental 
releases of pollutants to the atmosphere. The computer systemati- 
cally acquires data from meteorological sensors located on a 
number of towers in and around the Savannah River Plant site 
(including an instrumented TV tower offsite). These data are 
checked for accuracy and are used to prepare turbulence statistics 
and graphical displays of wind fields on a Tektronix scope. The 
results provide input to a number of meteorological research ac- 
tivities. Programs have also been written to calculate transport and 
dispersion rapidly and to display the results in tabular and graphi- 
cal form; these programs improve the basis for making manage- 
ment decisions during an accidental release of pollutants to the at- 
mosphere. 


1466 (EUR—5360( Vol.1), pp 39-45) Effect of environmental 
factors on health: methods for population studies. Holland, W.W. 
(St. Thomas’s Hospital Medical School, London). 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

The paper deals with the epidemiological methods and 
sources of information which are useful for the investigation of the 
influence of environmental factors on health. Suggestions are made 
for developments in identification of new health hazards and of 
monitoring the health of population groups. 


1467 (LBL—3253) Energy and environment annual report 
1974. Blumstein, C. (ed.). (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). 1974. Contract W-7405-ENG-48. 122p. 
Dep. NTIS $7.00. 

Research in the Division’s environmental science program 
includes air pollution, water pollution, and the effects of pollutants 
on man and natural ecosystems. Work has focused on the chemis- 
try and physics of particle surfaces. Using the technique of elec- 
tron spectroscopy for chemical analysis (ESCA), surface reactions 
of sulfur and nitrogen compounds have been studied, and results 
include the identification of new chemical forms of nitrogen on 
particle surfaces and evidence for the importance of particle sur- 
faces in the catalysis of sulfur dioxide to sulfuric acid. The Divi- 
sion’s work in water pollution has been devoted to the study of 
trace metals in the estuarine environment, especially in San Fran- 
cisco Bay. Studies on the effect of dredging operations on trace 
metals in the Mare Island ship channel and on the distribution of 
cadmium in Bay sediments have been performed. Research has 
also been conducted on the distribution of trace elements between 
bound states on suspended particles and in solution in Bay waters. 
Research is being conducted on a variety of problems relating to 
effects of pollutants. Biological studies seeking to discover effects 
of specific environmental insults such as oxidants at the cellular 
level have been done, and epidemiological studies have been in- 
itiated on the impacts of trace metals on human health. Theoreti- 
cal studies in an attempt to develop a basis for assessing the stabili- 
ty of ecological systems are also being undertaken. 


1468 (UCRL—52000-76-5) Energy and technology review. 
Carr, R.B.; Bathgate, M.B.; Crawford, R.B.; McCaleb, C.S.; Prono, 
J.K. (eds.). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). May 1976. Contract W-7405-Eng-48. 44p. Dep. NTIS 
$4.00. 

The chief objective of LLL’s biomedical and environmental 
research program is to enlarge mankind's understanding of the im- 
plications of energy-related chemical and radioactive effluents in 
the biosphere. The effluents are studied at their sources, during 
transport through the environment, and at impact on critical 
resources, important ecosystems, and man himself. We are pursu- 
ing several projects to acquire such knowledge in time to guide the 
development of energy technologies toward safe, reasonable, and 
optimal choices. 


1469 Collection of aerosol particles by fabric filters in an elec- 
trostatic field. Ariman, T.; Tang, L. (Univ. of Notre Dame, IN). 
Atmos. Environ.; 10: No. 3, 205-210( 1976). 

The deposition of uncharged aerosols on charged fibers per- 
pendicular to the air stream in a homogeneous electrical field is 
analytically investigated. The simple theoretical model of a filter 
studied in this work consists of evenly arranged layers of 
equidistant parallel cylinders of infinite length normal to the flow 
direction. The critical trajectories of the particles are calculated by 
numerically solving the differential equation for the particle trajec- 
tories. The calculated values of the deposition coefficient are com- 

with the results of previous investigations. The influence of 
various dimensionless parameters on deposition is discussed. 
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REFER ALSO TO CITATION(S) 8, 196, 231, 1121, 1461, 1465, 
1488, 1490, 1723, 1725, 1726, 1727, 1728, 1729, 1730, 1731, 
1732, 1733, 1737, 1739, 1740, 1741, 1798 


1470 (BNL—21387) Chemical analytical techniques for 
aerosols. Newman, L.; Tanner, R. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. Sp. (CONF- 
760823—4). Dep. NTIS $3.50. 

From Meeting of the American Institute of Chemical En- 
ineers; Atlantic City, New Jersey, United States of America 
(USA) (27 Aug 1976). 

This report reviews the current state of analytical 
methodology briefly for aerosols in general and in detail for sulfate 
in airborne particles. Methods for determination of total aerosol 
sulfate and total soluble sulfate are assessed. A more detailed 
review of the relative new techniques for quantitative speciation of 
airborne sulfate then follows. Size distribution methodology and 
filter sampling difficulties relating to the collection of airborne 
sulfate-containing particles are enumerated. Experiments are sug- 
gested which use new, improved, and potentially applicable sulfate 
speciation techniques to obtain a better understanding of the 
generation, transport, transformation and removal processes that, 
in turn, determine the identity and concentrations of sulfate spe- 
cies in ambient air. 


1471 (BNL—21432) Aerosol growth measurements using the 
differential II and climet 208 light scattering spectrometers. Tang, 
LN.; Munkelwitz, H.R.; Davis, J.G. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 20p. (CONF- 
760349—1). Dep. NTIS $3.50. 

From Aerosol measurement workshop; Gainesville, Florida, 
United States of America (USA) (23 Mar 1976). 

Experimental techniques developed for a study of aerosol 
growth by water-vapor condensation are described. Two types of 
experiments were performed in separate systems. In one apparatus, 
which employed a modified Climet 208 Particle Analyzer to con- 
tinuously monitor particle size distributions, the growth of a 
monodisperse sodium chloride aerosol was investigated as a func- 
tion of relative humidity. The critical humidity at which solid NaCl 
particles transform into solution droplets was determined. In 
another apparatus, the phase transition of a single sodium chloride 
particle was followed using a differential II Particle Spectrometer. 
It is demonstrated that with appropriate modifications the two 
commercially available optical instruments are well suited for 
laboratory studies of aerosol growth. 


1472 (EUR—5360(Vol.1), pp 47-62) Household survey of 
the incidence of respiratory disease in relation to environmental pol- 
lutants. Mitchell, R.I. (Battelle Columbus Labs., Columbus, OH); 
Williams, R.; Cote, R.W.; Lanese, R.R.; Keller, M.D. 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

A study was undertaken to determine the incidence of 
respiratory disease in households in a midwestern suburban mid- 
dle-class community, in a relatively unpolluted area. The sample 
included 441 families, divided into two groups; those utilizing gas 
cookery and those utilizing electric cookery. Family health and 
demographic data were obtained from the participants. The period 
of the study was one year. Reports of acute respiratory illness were 
obtained through bi-weekly telephone calls to each of the 
households. The respondents were asked to report respiratory ill- 
ness in any member of the household, and to indicate the presence 
or absence of a set of signs and symptoms. Ambient air was 
analyzed, indoors and outdoors, in a sample of the households, and 
pulmonary function tests were conducted on a 42 percent sample 
of the participants, representing both types of household. The 
results of the study are presented with regard to reported in- 
dicence of respiratory illness in the two types of household. AID 
analysis and multiple regression were carried out to determine the 
best set of independent variables as predictors of respiratory dis- 
ease incidence. This is the first in a series of studies. Subsequent 
studies will follow-up the reported respiratory illness to ascertain 
objective signs of illness and obtain bacterial cultures. Similar stu- 
dies are also contemplated in areas in which the ambient air is 
more heavily polluted. 


1473 Loon te ag 1), pp 63-76) Relationship of air pol- 

lution to prevalence of lo’ illness and lung function in 
Australian school children. Leeder, S.R. (St. Thomas’s Hospital 

re aes London); Woolcock, A.J.; Peat, J.K.; Blackburn, 
-R.B. 1975. 
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From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

The association of different levels of air pollution with 
prevalence of past lower respiratory illness and lung function 
(accessed by the maximum expiratory flow-volume curve) was stu- 
died in two populations of Australian school children - 12,000 in 
Sydney and nearly 300 in a steel-industry coastal city 60 miles 
south of Sydney (Port Kembla). Levels of sulphur dioxide and 
smoke pollutants were low by international standards in Sydney, 
but high peak concentrations of sulphur dioxide were recorded in 
Port Kembla. Children attending school in the more polluted areas 
of Sydney and in Port Kembla had the same prevalence of past, 
treated lower respiratory illness as children in the less polluted re- 
gions. No significant decrease in maximum expiratory flow rates 
was found in children in the more polluted areas when the effects 
of their smaller vital capabilities were allowed for. Interpretation of 
reduced expiratory flow rates attributed to pollution is difficult un- 
less changes in vital capacity are taken into account. 


1474 (EUR—5360(Vol.1), pp 77-90) Respiratory symptoms 
and ventilatory capacity in a cohort of Londoners born in 1952—3. 
Waller, R.E. (St. Bartholomew's Hos — Medical College, Lon- 
don); Brooks, A.G.F.; Adler, M.W. 1975 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

In the first stage of this study 800 Londoners who reached 
age 18 in 1970, and who were exposed in the neo-natal period to 
very high concentrations of pollutants during the London fog of 
December 1952 were examined, using a modified form of the 
MRC Questionnaire on Respiratory Symptoms. Ventilatory capaci- 
ty was also measured, using a portable spirometer and a peak flow 
meter. In the second stage, a further 800 subjects who reached age 
18 in 1971, and were not exposed to the 1952 episode, were ex- 
amined in the same way. Results from these two samples have now 
been compared, and no differences have been found in the 
prevalence of respiratory symptoms, nor in the mean values of 
FEV,, FVC and PEF, between subjects born before the fog and 
those born after it. Respiratory symptoms were much commoner 
among the smokers than among the non-smokers and there were 
small differences in ventilatory capacity between these categories. 
The main factor associated with lowered ventilatory capacity was a 
history of respiratory illness, and in view of earlier findings, this 
may indicate an indirect long-term effect of exposure to pollution. 


1475 (EUR—5360(Vol.1), pp 401-408) Recapitulation of en- 
vironmental exposures. English, T.D. (National Environmental 
Research Center, Research Triangle Park, NC). 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

In order to quantitate the effects of air pollutant exposure 
on diseases such as chronic respiratory disease, annual estimates of 
air pollutant concentrations for approximately twenty years are 
required. This paper describes general techniques for the recapitu- 
lation of environmental exposure under a wide variety of topo- 
graphic, climatic and source emission distribution conditions. An- 
nual wind rose and atmospheric stability conditions are analytically 
coupled with source emission data to estimate past spatial distribu- 
tions of various pollutants. Example recapitulations of sulfur diox- 
ide concentrations and total suspended particulate concentrations 
are presented for both densely populated areas such as 
Metropolitan New York, and sparsely populated areas such as 
Helena, Montana. The use of dustfall data as an indicator of other 
pollutants such as suspended sulfates is examined statistically. 
Methods are described for calibrating computer based air pollution 
meteorological models to local cunhapeaiie and climatic condi- 
tions. Techniques for determining the limits of precision of air pol- 
lutant exposure estimates are described. Measurements of air pol- 
lutant exposure for communities in the vicinity of Los Angeles 
constitute a data base upon which estimates of air pollution con- 
centrations for a 10,000 square mile area (the California South 
Coast Air Basin) are made. 


1476 (EUR—5360(Vol.1), pp 409-422) Sampling, + 
and composition of airborne particulate material in Belgium. Dams, 
R.; Demuynck, M. (Rijksuniversiteit, Ghent). 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 
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In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

During one year, aerosols have been sampled at 14 industri- 
al, urban and rural locations in Belgium. At each station daily 24 
hour samples were taken on cellu filters. All samples were 
analyzed for total suspended particulate and a large number for 
about 40 inorganic components including most metals and 
halogens. When properly summed, the measured constituents ac- 
count for 50 to 75 percent of the total aerosol mass. The analytical 
techniques applied include instrumental neutron activation analy- 
sis, flameless atomic absorption and gravimetry. Mean, maximum 
and most frequent values at all 14 stations for total suspended par- 
ticulate and typical chemical compositions were calculated. 
variation of the levels over the country and under the influence of 
the meteorological parameters are discussed. The generally much 
higher ambient air levels in industrial and urban areas, than in 
rural areas, give first indications for the pollution origin of the 
aerosols sampled. Inspection of the aerosol composition and its 

hical distribution as a function of wind direction clearly in- 
dicate the existence of important localized emission sources for 
elements such as iron, zinc, cadmium, selenium, antimony, indium, 
silver, mercury, etc. 


1477 (EUR—5360(Vol.1), pp 423-430) CHAMP air quality 
a program. Lauer, G. (Rockwell International Science 
Center, Thousand Oaks, CA); Benson, F.B. 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

The CHAMP air monitoring system has been designed and 
installed to obtain short term, as well as long term, air monitoring 
data to assess the influence of pollutants on the health of five com- 
munities in the United States. The philosophy of design is 
discussed with an emphasis on the techniques and methodology 
utilized to insure that the data obtained is valid. Program require- 
ments, both present and anticipated, are presented and the system 
as it now exists will be described. 


1478 (EUR—5360(Vol.1), pp 431-450) Studies of trace sub- 
stances in an urban atmosphere. Kneip, T.J.; Eisenbud, M.; Klein- 
man, M.; Bernstein, D. (New York Univ. Medical Center). 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

An investigation has been undertaken of certain trace sub- 
stances in the atmosphere of New York City in order to: improve 
our understanding of the seasonal and year-to-year variations in 
the concentrations of these substances; ascertain their particle size 
distribution; determine the extent to which human tissue burdens 
are due to atmospheric exposure; and enable one to apportion the 
total suspended particulates among some of the major sources, 
such as space heating, power generation, ocean spray, and automo- 
bile traffic. In addition, certain characteristics of settled dust have 
also been studied in order to understand the relationship of settled 
to airborne dust and to develop methods by which the source of 
settled dust can be ascertained through analytical procedures. This 
paper summarizes the findings to date, with particular emphasis on 
the new methods that have been developed in the course of our 
study. 


1479 (EUR—5360(Vol.1), pp 451-456) Air pollution 
— in Latin America. Haddad, R. (Pan American Center for 
itary Engineering and Environmental Sciences, Lima). 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

Latin America includes 20 countries of different size, socio- 
economic condition and type of government. The total —— 
is reaching 300,000,000, with 50 percent rural, but including two 
of the ten largest cities in the world, with nearly 10,000,000 in- 
habitants in each. In the late 50's some measurements of air pollu- 
tants were made. In 1967, the Pan American Health Organization 
started a continental network of sampling stations. The Pan Amer- 
ican Network of Air Pollution Monitoring Stations has now 92 sta- 
tions in 25 cities of 13 countries. By December 1973 it had col- 
lected over 300,000 data on particles and sulphur dioxide, which 
show the magnitude of the problems affecting the main cities. 
Some of them present monthly averages three or more times 
higher than the reference levels. The main air pollution problems 
seem to be industrial combustions. Motor vehicles, with a total 
around 10,000,000, are concentrated in the main cities. These, 
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combined with plenty of sunshine, cause a problem in some of 
them. Home heating is seldom used, and only a small proportion of 
garbage is incinerated. 
1480 (LA-UR—76-1537) Use of a single intra-cavity 
laser for measurements of HEPA filters and 
filter systems. Schuster, B.G.; Osetek, D.J. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 14p. 
(CONF-760822— 12). Dep. NTIS $3.50. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

Current tests of HEPA filters and/or filter installations using 
DOP aerosols and conventional forward light-scatter photometers 
are limited to measuring protection factors of 10* to 10°. In addi- 
tion, forward light-scattering photometers have markedly 
decreased sensitivity to less than 0.3 ym particles and basically 
measure only a scattering signal which is not uniquely related to 
any given concentration or size distribution of scatterers. These 
limitations require that high efficiency systems, such as multiple 

HEPA filters, be evaluated one stage at a time, a procedure 
which is quite often impractical for many existing air cleaning 
systems and which may be in error. In order to obviate these dif- 
ficulties, a single particle intracavity laser particle spectrometer has 
been used to measure protection factors of up to 2.4 x 10® for 
multiple HEPA systems and individual double ply HEPA filters. 
Because of the instrumental size resolution, protection factor as a 
function of particle size can be determined from .06 ym to 2.9 
pum. The lack of background enables single counts to be statisti- 
cally significant. Since coincidence errors occur at particle concen- 
tration greater than 10*/liter, a known dilution must be introduced 
to measure challenge concentrations greater than this. The dilution 
measurement may be accomplished with the aid of a forward light- 
scattering photometer. 


1481 Quenching rate constants for the removal of SO,(°B,) by 
various aromatics. Wampler, F.B. (Los Alamos Scientific Lab., 
NM). J. Environ. Sci. Health, Part A; A11: No. 6, 397-407( 1976). 

A competitive technique employing the SO,(*B,) photosen- 
sitized isomerization of cis-C,F,H, to trans-C,F,H, in the presence 
of various aromatics has been used at 3660A and 22°C to deter- 
mine the rate constants of the quenching reaction SO,(°B,) + 
M(k4) removal. Results indicate that increasing the e~ density in 
the aromatic nucleus due to e~ releasing alkyl substituents results 
in an increase in the magnitude of k,. However, the o, m, and p- 
xylene results indicate that the value of k, is not sensitive to the 
position of the alkyl substituent on the aromatic ring. 


(PB—244428) Control of photochemical oxidants. 
Technical basis and im; of recent findings. (Environmental 
Protection Agency, Research Triangle Park, N.C. (USA). Office of 
Air Quality Planning and Standards). 15 Jul 1975. 44p. 
(EPA—450/2-75/005). NTIS $3.75. 

The report assesses laboratory and field studies conducted 
over the past several years and discusses how the findings affect 
current and projected programs to control oxidants. Both max- 
imum concentrations and the frequency of violations of the air 
quality standards for oxidants have decreased in some urban areas 
as a result of recently initiated controls. However, long thought to 
be primarily an urban problem, oxidant levels well in excess of the 
standard have been observed in broad areas in the eastern third of 
the U.S. Although naturally occuring sources such as vegetation 
and the stratosphere do contribute to these high levels, man’s ac- 
tivity is their predominant cause. Instances are noted in which oxi- 
dants and their precursor compounds have been carried up to 50 
miles, and probably farther. More extensive control of oxidant- 
producing compeunds will be required in rural areas while empha- 
sis continues to be placed on control in the cities. (GRA) 


1483 (SAND—75-0425) Atmospheric pollution and surface 
contaminant detector. Cuthrell, R.E.; Tipping, D.W. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Aug 1975. Contract AT(29-1)-789. 
25p. . NTIS $3.50. 

The construction and operation of an at heric pollution 
detector are described. The sensitivity of the solid-phase bonding 
of gold- to adsorbed organic matter is used in this instru- 
ment to indicate the contamination level in the environment or on 
the surfaces of metallic solids. The detection range appears to be 
unlimited. The behavior of the instrument under various conditions 
is described for over 10° tests with the same pair of gold contacts. 
Some of the applications for the portable detector are the testing 
of clean benches, clean rooms, storage containers, and the surfaces 
of metallic parts. 


1484 (UCRL—51983) User’s guide to the LIRAQ model: an 
air model for the San Francisco Bay Area. MacCracken, 
M.C. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 19 Dec 1975. Contract W-7405-Eng-48. 315p. Dep. NTIS 
$9.75. 
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The Livermore Regional Air Quality (LIRAQ) model com- 
prises a set of computer programs that have been integrated into 
an easily used tool for the air quality planner. To assemble and 
modify the necessary data files and to direct model execution, a 
problem formulation program has been developed that makes 
possible the setup of a wide variety of studies involving perturba- 
tion of the emission inventory, changes to the initial and boundary 
conditions, and different choices of grid size and problem domain. 
In addition to describing the types of air quality problems for 
which the LIRAQ model may be used, this User’s Guide provides 
detailed information on how to set up and conduct model simula- 
tions. Also included are descriptions of the formats of input data 
files so that the LIRAQ model may be applied to regions other 
than the San Francisco Bay Area. 


1485 Review of the health effects of sulfur oxides. Rall, D.P. 
Research Triangle Park, NC; National Inst. of Health Sciences 
(1973). 60p. 

The extent of the demonstration of a cause-and-effect rela- 
tionship between exposure to sulfur oxides and adverse health con- 
sequences, including the issue of dose-effect relationships, is 
discussed. Sulfur dioxide and products into which it may be con- 
verted in the air are irritating to the membranes lining the respira- 
tory tract. The irritant effect causes reflex bronchoconstriction, 
slowing of mucus, flow depression of clearance of inert particles 
from the lung, and, in regions of high concentration, narrowing of 
airways from inflammatory swelling of membranes. Synergism 
between SO, and soluble aerosols has been demonstrated in 
animals. Bisulfite, one of the reaction products of SO, in droplets, 
has mutagenic effects on viruses and bacteria. The significance of 
this finding to human health, if any, cannot yet be evaluated. The 
physiological response found under controlled conditions give use- 
ful insights into mechanisms of action, but cannot be translated 
directly into adverse effects of exposure to contaminated urban air. 
Review documents are included discussing atmospheric chemistry, 
toxicology, and epidemiology. 


1486 (ORNL-tr—4i21) Damage to forest ecosystems and 
agrobiocoenosis by air pollution in Polish industrial areas. Paluch, 
J. 1973. Translation by H. Tobias of Polish report. (CONF- 
731057—5). Sp. Dep. NTIS $3.50. 

From 3. international clean air congress meeting; Dussel- 
dorf, F.R. Germany (8 Oct 1973). 

The disturbance phenomena in the biological state of 
equilibrium of ecosystems can have consequences which are 
completely measurable. This applies particularly to those functions 
of forests which are outside the range of its production function, 
i.e., the social functions for rest and recreation areas. In urban and 
industrial areas of population concentration these problems of the 
forest are more important and valuable than the yield of wood. 
Viewed from this standpoint, the protection of forest areas near in- 
dustry belongs in the very first rank of the large number of 
problems of environmental protection. The People’s Republic of 
Poland is in the process of constructing a modern industry and of 
rebuilding suitable old plants. Therefore the country is not yet 
ready to safeguard the environment from disturbances of the 
biological state of equilibrium. This is related to the problem of 
the general concept for these precautions as well as to the techni- 
cal and technological questions. Among the numerous problems 
that have to be solved to protect the human environment properly, 
one of the first is the necessity of working out a system of con- 
trolling air purity. Such a control system built on cybernetic foun- 
dations is only a part of the environmental safety system in Poland. 
This system and others will comprise a developed measuring net- 
work and support a control of the emissions as well as optimization 
of purification processes and installations. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 320, 1391, 1398, 1400, 1465, 
1515, 1623, 1624 


1487 (ANL—75-78) Characteriztion of particulate plutonium 
released in fuel cycle operations. Seefeldt, W.B.; Mecham, W.J.; 
Steindler, M.J. (Argoniie National Lab., Ill. (USA)). May 1976. 
Contract W-31-109-Eng-38. 97p. Dep. NTIS $5.50. 

An estimate of the plutonium source terms is made for the 
fuel cycles of three reactor types on the basis of currently applied, 
currently available, and estimated future technology. The three 
reactors are LWR-U, LWR-Pu, and LMFBR. The source terms are 
characterized as to quantity, form, and particle size distribution. 
Historical operating data for existing plants and the state of the art 
of the technology of air cleaning are reviewed. 
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1488 (BNL—21320) Safety and Environmental Protection 
Division 1975 environmental monitoring report. Hull, A.P.; Ash, 
J.A. (comps.). (Brookhaven National Lab., Upton, N.Y. (USA)). 
Apr 1976. Contract E(30-1)-16. 100p. Dep. NTIS $5.00. 

The environmental levels of radioactivity and other environ- 
mental pollutants found in the vicinity of Brookhaven National 
Laboratory during 1975 are summarized in this report. As an aid 
in the interpretation of the data, the amounts of radioactivity and 
other pollutants released in airborne and liquid effluents from 
Laboratory facilities to the environment are also indicated. The en- 
vironmental data include external radiation levels; radioactive air 
particulates; tritium and iodine concentrations; the amounts and 
concentrations of radioactivity in precipitation; the amounts and 
concentrations of radioactivity in and the quality of the stream into 
which liquid effluents are released; the concentrations of radioac- 
tivity in sediments and biota from the stream; the concentrations 
of radioactivity in and the quality of ground waters underlying the 
Laboratory; and concentrations of radioactivity in milk, grass and 
soil samples obtained in the vicinity of the Laboratory. 


1489 (CONF-760806—7) Process behavior and environmen- 
tal assessment of '‘C releases from an HTGR fuel ing 
facility. Snider, J.W.; Kaye, S.V. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. 48p. Dep. NTIS $4.00. 

From Meeting on controlling airborne effluents from fuel 
cycle plants; Sun Valley, Idaho, United States of America (USA) 
(5 Aug 1976). 

Large quantities of '*CO, will be evolved when graphite fuel 
blocks are burned during reprocessing of spent fuel from HTGR 
reactors. The possible release of some or all of this “C to the en- 
vironment is a matter of concern which is investigated in this 
paper. Various alternatives are considered in this study for decon- 
taminating and releasing the process off-gas to the environment. 
Concomitant radiological analyses have been done for the waste 
process scenarios to supply the necessary feedbacks for process 
design. 


1490 (CONF-760822—5) Penetration of HEPA filters by 
alpha recoil aerosols. McDowell, W.J.; Seeley, F.G.; Ryan, M.T. 
(Oak Ridge National Lab., Tenn. (USA); Lowell Univ., Mass. 
(USA)). 1976. Contract W-7405-eng-26. 27p. Dep. NTIS $4.00. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

Tests at Oak Ridge National Laboratory confirmed that 
alpha-emitting particulate matter does penetrate high-efficiency 
filter medium, identical to that used in HEPA filters, much more 
effectively than do non-radioactive or beta-gamma active aerosols. 
Filter retention efficiencies drastically lower than the 99.97 per- 
cent quoted for ordinary particulate matter have been observed 
with *"Pb, *3Es, and ™*Pu sources, indicating that the 
phenomenon is common to all of these and probably to afl alpha- 
emitting materials of appropriate half-life. Results with controlled 
air-flow through filters in series are consistent with the picture of 
small particles dislodged from the ‘’massive’’ surface of an alpha- 
active material, and then repeatedly dislodged from positions on 
the filter fibers, by the alpha recoils. The process shows only a 
small dependence on the physical form of the source material. 
Oxide dust, nitrate salt, and plated metal all seem to generate the 
recoil particles effectively. The amount penetrating a series of fil- 
ters depends on the total amount of activity in the source material, 
its specific activity, and the length of time of air flow. Dependence 
on the air flow velocity is slight. It appears that this phenomenon 
has not been observed in previous experiments with alpha-active 
aerosols because the tests did not continue for a sufficiently long 
time. A theoretical model of the process has been developed, 
amenable to computer handling, that should allow calculation of 
the rate constants associated with the transfer through and release 
of radioactive material from a filter system by this process. 


1491 (DPST—66-302) Environmental monitoring at the 
Savannah River Plant. Annual report, 1965. Ashley, C. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). Aug 1966. Contract AT(07-2)-1. 38p. Dep. NTIS $4.00. 

This report summarizes the results obtained from the en- 
vironmental monitoring program at the Savannah River Plant 
(SRP) during 1965. Releases of radioactive waste from the separa- 
tions and reactor areas and a brief discussion of environmental 
radioactivity are presented in tables and text. 


1492 (EMSL-LV—539-4) Environmental monitoring report 
for the Nevada Test Site and other test areas used for underground 
nuclear detonations, January—December 1975. (Environmental 
Protection Agency, Las Vegas, Nev. (USA). Environmental Moni- 
toring and Support Lab.). Apr 1976. 104p. Dep. NTIS $5.50. 
During 1975, the monitoring of gamma radiation levels in 
the environs of the NTS was continued through the use of an off- 
site network of radiation dosimeters and gamma-rate recorders. 
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Concentrations of radionuclides in pertinent environmental media 
were also continuously or periodically monitored by established 
air, milk, and water sampling networks. Before each underground 
nuclear detonation, mobile radiation monitors, equipped with 
radiation monitoring instruments and sampling equipment, were on 
standby in off-NTS locations to respond to any accidental release 
of airborne radioactivity. An airplane was airborne near the test 
area at detonation time to undertake tracking and sampling of any 
release which might occur. A total of about 22 curies (Ci) of 
radioactivity, primarily radioxenon, was reported by ERDA/NV as 
being released intermittently throughout the year. The only off- 
NTS indications of this radioactivity from test operations were low 
concentrations of xenon-133, krypton-85, and tritium (hydrogen-3) 
in various combinations, measured in air samples collected at Beat- 
ty, Diablo, Hiko, Indian Springs, and Las Vegas, Nevada. The con- 
centrations at these locations when averaged over the year were 
less than 0.01 percent of the Concentration Guide of 1 x 1077 
microcuries per millilitre (4Ci/ml) as listed in the ERDA Manual, 
Chapter 0524, for exposure to a suitable sample of the lation. 
Based upon time-integrated concentrations of the nuclides at these 
locations, dose calculations, and population information, the 
whole-body gamma dose commitment to persons within 80 km of 
the NTS Control Point for test operations during this year was esti- 
mated to be 0.00065 man-rem. The highest dose commitment, 
*0.062 man-rem occurred beyond 80 km of NTS at Las Vegas, 
Nevada, a location with a much higher population density than any 
within 80 km of NTS. 


1493 (EPA—600/4-76-027) Radioiodine prediction model for 
nuclear tests. Black, S.C.; Barth, D.S. (Environmental Protection 
Agency, Las Vegas, Nev. (USA). Environmental Monitoring and 
Support Lab.). Jun 1976. 44p. NTIS. 

Over a 5-year period, 14 major experiments were conducted 
to investigate the air-forage-cow-milk system for transfer of 
radioiodine. The experiments included controlled releases using 
prepared aerosols, planned releases during Plowshare cratering 
tests, and releases due to accidental venting of underground 
nuclear tests. Two or more groups of dairy cows, three to six cows 
per group, were used in each experiment to study the effect on 
radioiodine transfer of such factors as: the mode of exposure, the 
type and state of forage fed, the type of aerosol, and variations in 
feeding practices. In each experiment, measurements were made of 
the total radioiodine intake and output in milk of the cows, the 
concentrations in forage and milk, the gaseous and particulate air 
concentrations, the open-field gamma exposure rate, and the 
deposition per unit area. The mean values of the experimental data 
are assembled in this report and are used to develop the parame- 
ters for a standard milk excretion pattern for dairy cows and to 
develop predictive equations for radioiodine. The resultant equa- 
tions, for predicting the infinite dose to a 2-gram human thyroid 
caused by ingestion of '"I, are presented. 


1494 (GAT—866) Portsmouth gaseous diffusion plant en- 
vironmental monitoring report for calendar year 1975. Martin, 
W.E.; Netzer, W.D. (Goodyear Atomic Corp., Piketon, Ohio 
(USA)). 30 Apr 1976. Contract E(33-2)-1. 35p. Dep. NTIS $4.00. 

At the Portsmouth Gaseous Diffusion Plant the ambient at- 
mosphere and all effluent streams are sampled and analyzed regu- 
larly for conformance to applicable environmental standards. 
Although neither the State of Ohio nor the federal government has 
established standards for fluorides in the ambient atmosphere or in 
vegetation, these parameters also are monitored because fluoride 
compounds are used extensively in the gaseous diffusion process. 
Radioactivity is measured in air, water, food, soil, and sediments; 
and radiation doses are calculated for the public. All public radia- 
tion doses are well within federal standards. Non-radioactive ef- 
fluent parameters either comply with federal standards, or there 
are projects planned to allow compliance. A disposal facility to 
remove chromium from recirculating cooling water blowdown will 
begin operation in June 1976. Also, pH adjustment facilities for 
liquid effluents and electrostatic precipitators for a coal-fired 
steam plant are planned for the near future. 


1495 (HASL—306) Health and Safety environ- 
mental quarterly, March 1—June 1, 1976. Hardy, E.P. Jr. (Energy 
Research and Development Administration, New York (USA). 
Health and Safety Lab.). 1 Jul 1976. 225p. Dep. NTIS $9.00. 

This report presents current data from the HASL environ- 
mental programs, the Air Monitoring Section of the Bhabha 
Atomic Research Center in India, the Health Physics Section of 
the Institute of Nuclear Science in Taiwan and Radiological 
and Environmental Research Division at Argonne National 
Laboratory. The initial section consists of interpretive reports and 


notes on the history of long-range fallout, cesium-137 in Bombay 
milk, natural and fallout radioactivity in Indian diet, reporting 
results of radioactivity measurements at near zero levels of sample 
activity and background, plutonium in soil northeast of the Nevada 
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Test Site, radon levels at the Lloyd, NY regional station, stronti- 
um-90 in New York and San Francisco diets through 1975, plu- 
tonium-239, 240 in 1974 diet, up-dating stratospheric radionuclide 
inventories to July 1975 and a revised table of radionuclides. Sub- 
sequent sections include tabulations of radionuclide levels in 
stratospheric air; lead and radionuclides in surface air; strontium- 
90 in deposition, milk, diet, tap water, and human bone; cesium- 
137 in Chicago foods in April 1976; and environmental radioac- 
tivity surveys for nuclear power plants in North Taiwan. A bibliog- 
raphy of recent publications related to environmental studies is 
also presented. 


1496 (HASL—306(App.)) Appendix to Health and 

environmental quarterly, March 1, 1976—June 1, 
1976. Hardy, E.P. Jr. (Energy Research and Development Ad- 
ministration, New York (USA). Health and Safety Lab.). 1 Jul 
1976. 541p. Dep. NTIS $11.00. 

Tabulated data are presented on: the monthly deposition of 
®Sr and ®Sr at some 100 world land sites; the content of lead and 
"Be, Zr, "Cs, and ‘Ce in samples of surface air from various 
world sites; and the content of ®Sr in samples of milk, drinking 
water, and animal and human diets collected at various locations 
throughout the USA. (CH) 


1497 (N—75-29685) Calculations of the mean _ regional 
d of a radioactive gas emitted from a continuous source. 
Persson, C. (Stockholm Univ. (Sweden). Meteorologiska Institu- 
tionen). 16 Oct 1974. 17p. (AC—29). NTIS $3.25. 

Sponsored jointly by Res. Inst. of Swed. Natl. Defence and 
Atomic Energy Co. of Sweden. 

The mean dispersion over distances of the order of 1000 
kilometers was estimated with the aid of a statistical treatment of 
computed geostrophic trajectories and simplified vertical diffusion 
calculations based on the eddy diffusivity theory. (Author) (GRA) 


1498 (NERC-LV—539-35) Animal investigation program 
1972 annual report. Smith, D.D.; Giles, K.R.; Bernhardt, D.E. 
(Environmental Protection Agency, Las Vegas, Nev. (USA). En- 
vironmental Monitoring and Support Lab.). May 1976. Contract 
AT(26-1)-539. 82p. Dep. NTIS $5.45. 

This report presents the data from the radioanalyses of tis- 
sues collected from cattle, deer, desert bighorn sheep, and other 
wildlife that reside on or near the Nevada Test Site. Also discussed 
are special actinide studies with cattle from the Tonopah Test 
Range and Searchlight, Nevada, special sampling of an Arizona 
buffalo herd, and bioenvironmental sampling of the Gnome site in 
New Mexico and the Tatum Dome Test Site in Mississippi. The 
thyroids of cattle sampled during May and deer sampled in March 
and May contained detectable levels of "I. The possible source of 
this radionuclide was an atmospheric nuclear detonation in the 
People’s Republic of China during March. Cesium-137 and “Zr 
were the only gamma-emitting radionuclides that were regularly 
detected in the soft tissues. Cesium-137 was found in ten beef 
muscle and two beef liver samples. The median values were 30 and 
28 pCi/kg, respectively. Elevated tritium levels were found in three 
cattle, one deer, and a coyote. Postulated sources of these levels 
are discussed. The ™Sr levels in bones of ruminants continued the 
downward trend of recent years. Levels of **Pu detected in muscle 
of beef cows ranged from 0.5 percent to 4 percent of the levels 
found in the ingesta. These levels in the bones tended to increase 
with age of the animal. Hypothetical dose estimates resulting from 
the daily consumption of liver or muscle containing *H, "Cs, 
23H», U, “*Pu, and **Pu were calculated. 


1499 (RLO—2225-T20-12) Radiocarbon in the sea. Final re- 
port. Fairhall, A.W. (Washington Univ., Seattle (USA)). 15 Aug 
1975. Contract AT(45-1)-2225. 8p. Dep. NTIS $3.50. 

The project described in this final report began in 1963 with 
measurements of fallout 'C in the atmosphere, with simultaneous 
collection of fission products. Studies in the oceans have included 
the collection and measurement of more than 1000 samples of sea 
water in vertical profiles between the surface and as deep as 5000 
meters from many different ocean areas. Many of these samples in- 
clude, in addition to “C measurement, the measurement of total 
dissolved inorganic carbon. The combination of the two measure- 
ments permits the determination of the absolute amount of '4C in 
sea water (atoms per liter) which turns out to be a much more 
meaningful quantity than just the '*C/total carbon ratio given by 
the C measurement alone. One result of our studies on bomb “C 
has been a simple model which explains quantitatively the ob- 
served secular increase in the mixing ratio of atmospheric CO, due 
to the increasing utilization of fossil fuels. At the present time 
about half the annual emission of fossil CO, is removed from the 
atmosphere and it apparently is being taken up in certain unsatu- 
rated areas of the oceans. Since this results in an increase in total 
carbon in the mixed layer the gradients in total carbon will be al- 
tered and so will the eddy diffusion fluxes of dissolved carbon. 
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1500 (SAND—76-0340) Reactor accident plume rise calcula- 
tions. Russo, A.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Jul ae pet AT(29-1)- 789. 43p. Dep. TIS $4.00 

uations governing the rise of steam and radioactive 
unm aden plumes which might result from a nuclear reac- 
tor accident have been numerically solved. The equations are 
based on a simple ‘’top hat’’ model of the plume. A parameter 
sensitivity study was performed in which the plume and atmospher- 
ic moisture content, the radioactive heating level, and the initial jet 
emission angle with respect to the wind were varied. The results 
are related to formula currently bein whey used in consequence model- 
ing and some changes are recommen: 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 910, 2261 


REGULATIONS 


1501 (EPA—230/1-76-001) Progress in the implementation 
of motor vehicle emission standards through June 1975. 
(Environmental Protection Agency, Washington, D.C. (USA)). 
1975. 4lp. United States Environmental Protection Agency, 
Washington, DC. 

The period for this report (July 1, 1974—June 30, 1975) 
saw continued development and refinement of EPA activities to 
control emissions from new motor vehicles. The Energy Supply 
and Environmental Coordination Act of 1974 enacted new 
deadlines for the emissions standards originally established under 
the Clean Air Act Amendments of 1970. The Energy Act changed 
the deadlines for meeting the hydrocarbon (HC) and carbon 
monoxide (CO) emission standards from 1975 (specified in the 
Clean Air Act) to 1977, with the possibility of a 1-year suspension. 
On March 5, 1975, the EPA Administrator suspended the 1977 
HC and CO emissions standards and, as required by law, 
established interim standards for the 1977 model year. The stan- 
dard for emissions of oxides of nitrogen (NOx) remained at the in- 
terim level previously set by the Administrator. Standards are sum- 
marized in tables. 


1502 Exhaust gas control regulations for used cars 
(hydrocarbon control for gasoline cars and LPG cars; black smoke 
control for diesel cars). Matsunami, M. Gijutsu Joho; 5: No. 7, 2- 
12(Jul 1974). (In Japanese). 

An explanation is given of the exhaust gas pollution regula- 
tions which will be put into effect on September 1, 1974, January 
1, 1975, and April 1, 1975. Hydrocarbon emission must be con- 
trolled while the used cars are idling for those vehicles powered by 
gasoline or LPG. Used diesel cars must not emit excessively black 
smoke. New diesel cars must control the emission of nitrogen ox- 
ides, hydrocarbons, and carbon monoxide. Methods and 
procedures for taking the pollution measurements are discussed. 
Automobile maintenance businesses are urged to train men in the 
accurate taking of these measurements, in the accurate keeping of 
service records, and in the dissemination of information on these 
regulations. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 1462, 1466, 1467, 1468 


1503 (BNWL—1713) Partially-saturated transient ground- 
water flow model theory and numerical implementation. 
Reisenauer, A.E.; Cearlock, D.B.; Bryan, C.A. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 1975. Contract AT(45- 
1)-2130. vp. Dep. NTIS $5.50. 

A description is presented of the mathematical development 
of a computer model, the Partially-Saturated Transient Flow 
Model (PST), used to test the formulation for simulating isother- 
mal, unsaturated, liquid flow in heterogeneous porous media. The 
fundamental equations and assumptions applying to the model are 
discussed. Problems encountered in modeling the flow in soils with 
water contents less than saturation are also delineated. Because of 
the nonlinearities of the descriptive equations, finite difference ap- 
proximation and an iterative technique were used to obtain solu- 
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tions. The model, when tested, was computationally slow and im- 
practical as a management tool but did demonstrate that the equa- 
tion could be solved for flow entering relatively dry soils. Several 
methods of dealing with the sediment hydraulic characteristics 
were tested. 


1504 (ORNL/RUS—16) Cell-based land-use model. Voelker, 
A.H. (Oak Ridge National Lab., Tenn. (USA)). May 1976. vp. 
Dep. NTIS $5 ‘00. 

A computerized simulation model projecting future land use 
for a collection of communities making up a rural region is 
discussed in detail. Land-use change is predicted for individual 40- 
acre cells defined by a grid superimposed on the total region. The 
report strives to be more than a technical description by conveying 
a picture of the effort necessary to build a sophisticated cell model 
as an integrated component in a total regional modeling capability. 
The report concludes by discussing the place of such models in the 
practical world of planning and decision making. A critical review 
of cost vs. potential benefit finds data-intensive models such as the 
cell model too costly for the average planning agency, and a less 
costly alternative procedure is suggested. A more appropriate role 
for large-scale data-intensive computer models is identified as 
research tools for exploring and developing land-use process 
theory. 


1505 (ORO—4180-6) Dynamics of the recovery of 
tundra vegetation. Annual progress report. Amundsen, C.C. 
(Tennessee Univ., Knoxville (USA)). 1976. Contract E(40-1)- 
4180. 27p. Dep. NTIS $4.00 

A study, begun in 1971, continues to document the environ- 
mental factors which affect the recovery of damaged tundra land- 
scapes. A measurement technique was developed on Amchitka 
Island to allow the rapid acquisition of data on species presence 
and frequency across areas disturbed at various times and in vari- 
ous ways. Samples across all examples of aspect, slope steepness 
and exposure are taken. Studies now include Adak Island and the 
Point Barrow area. We have concluded that there was no 
directional secondary succession on the Aleutian tundra, although 
there was vigorous recovery on organic soils. Our study led to 
recommendations which resulted in less intensive reclamation 
management at a considerable financial saving and without further 
biological perturbation. Because of the increasing activity on tun- 
dra landscapes, for energy extraction, transportation or production, 
military or other reasons, we have expanded our sampling to other 
a. areas where landscape disruption is occurring or is pre- 
dicted. 


1506 Productivity of Biscayne Bay mangroves. Teas, H.J. 
(Univ. of Miami, Coral Gables, FL). pp 103-112 of In Biscayne 
Bay: past, present, and future. Thorhaug, A. (ed.). Coral Gables, 
FL; Univ. of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

Mangroves of Biscayne Bay have been classified into 5 com- 
munity types: Coastal Band, which is predominantly red mangroves 
(Rhizophora mangle) growing as a band along the shore and along 
tidal creeks; Dense Scrub, which is predominantly red mangrove 
growing very densely on marl soil; Sparse Scrub, which is predomi- 
nantly red mangrove forest made up of widely spaced stunted 
plants; Black Swamp, which is a basin forest made up principally 
of black mangroves (Avicennia germinans); and the White and 
Mixed community, which is made up principally of white man- 
groves (Laguncularia racemosa). Four of these 5 community types 
have developed in their present form or location because of salt- 
water encroachment that followed draining of the Everglades, the 
cutting of agricultural and mosquito ditches, and the blocking of 
overland freshwater flow by roads and levees. Estimates of man- 
grove Gross Primary Productivity (total photosynthesis), Net Pri- 
mary Productivity, and Respiration indicate that the Coastal Band 
mangrove community along Biscayne Bay (or the mangrove forests 
of southwest Florida) have a Net Primary Productivity of about 
10.7 metric tons of dry matter per hectare per year. This is low 
compared to other tropical forests which range from 13—123 
mt/ha/yr for an average of 25.3 mt/ha/yr, more than twice that of 
the most productive of Biscayne Bay mangroves. Estimates of 
seagrass productivity indicate that the whole of Biscayne Bay 
probably produces 9 to 12 times as much weight of leaves as do 
the mangroves along the shore. Research needs center on the 
problem of mangroves that are growing under stressed conditions 
on former freshwater marshlands to which they are poorly 
adapted. Because of the documented spread of mangroves into 
these marl lands it may be that in spite of losses to shoreline land- 
fill activities there is currently a greater area of mangroves along 
Biscayne Bay today than there was in 1900. 
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Ecosystem models of mangrove communities in Biscayne 
Bey. Burns, L.A. pp 113-132 of In Biscayne Bay: past, present, and 
wre). Thorhaug, A. (ed.). Coral Gables, FL; Univ. of Miami 
( 

From Biscayne + % ymposium; Coral Gables, Florida, 
United States of Aan (USA) (2 Apr 1976). 

See CONF-760465—P1. 

The systems view of ecological communities provides a 
holistic perspective for gauging the impact of human activities on 
natural ecosystems. This paper emphasizes the use of ecological 
circuit notation for the development of biologically sound mathe- 
matical models of ecosystems. conceptual framework underly- 
ing ecosystems analysis is defined, and specific models of man- 
grove community dynamics are developed with reference to the 
pertinent literature on structure and function of this ecosystem. 
The models emphasize the following ecological aspects of man- 
groves in the coastal region: productivity of mangroves is con- 
trolled by a synergistic interaction between tidal and fresh 
water availability; interception and filtration of surface runoff by 
mangroves captures nutrients otherwise lost to the open sea, im- 
proving water quality in the process; detrital production by man- 
groves helps fuel food chains supporting fisheries and bird popula- 
tions; shallow brackish waters around mangroves are nursery and 
breeding grounds for many estuarine dependent animals. The 
models concentrate on ecosystem processes within the mangrove 
community, and serve to point up the many processes and varia- 
bles needing assessment in the Biscayne Bay area mangrove 
ecosystem. Successful use of the ecosystems approach for natural 
resource management will require careful definition of realistic 
management alternatives, ecologically sound models of the impact 
of management schemes on the region, and careful research to 
calibrate the models to the Biscayne Bay ecosystem. 


1508 Effects of man on the shore of Biscayne Bay. 
Teas, H.J. (Univ. of Miami, FL); Wanless, H.R.; Chardon, R. pp 
133-156 of In Biscayne Bay: past, present, and future. Thorhaug, 
A. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

The shoreline vegetation of Biscayne Bay has suffered from 
man’s activities since the turn of the century. Shore vegetation has 
been eliminated in much of north Biscayne Bay and has been seri- 
ously impacted even along the relatively less polluted and altered 
south Biscayne Bay. A vegetation history has been reconstructed 
for five sites. The study has involved on-site biological and geologi- 
cal investigations and made use of historical accounts, maps and 
aerial photographs. The effects of man are basically of two types: 
physical, which includes land fill, vegetation removal and erosion 
by boat wakes, and water quality and quantity factors. Drainage of 
the Everglades that began about 1900 lowered the water table and 
affected all five sites. With reduced freshwater sheet flow the high 
and storm tides made the marl soils saline farther upland and 
eliminated freshwater vegetation. Building of roads and dikes that 
restricted overland freshwater flow further accentuated salinity 
problems. Mosquito control and agricultural drainage ditches al- 
lowed saline bay waters to penetrate and seed mangroves in marl 
areas that had been freshwater marsh. Near Card Point the salt- 
water zone has extended 2 to almost 4 miles inland. One section of 
coastal land, Section 33 of T56, R40, has mangroves growing on 
more than 300 acres of former marshland because of the upland 
advance of salinity in drainage ditches and the elimination of fresh- 
water sheet flow by dikes. In several areas, mangroves are cur- 
rently growing on land that had been vegetable fields before 
salinization of the soils. It is possible, because of this invasion of 
marshlands by mangroves, that there is a greater acreage of man- 
groves along Biscayne Bay today than there was in 1900, although 
much of the mangrove area that has been seeded has developed 
into stunted, scrubby growth because of the marl soil. 


1509 (UCRL-Trans—11117) Dynamics of desert vegetation of 
the Western Pamirs. Rusyaeva, G.G. Jun 1976. Translated from pp 
184-196 of Problems of botany. Volume 12. Plant world of 

ighlands and its mastering, iedeateeve Nauka, Moscow, 1974. 
27p. Dep. NTIS $4.00. 

Associations with Artemisia vachanica in the Western 
Pamirs prevail with a large number of ephemerals and epheme- 
roids, which begin in April, forming various flowering 
, and exhibiting the greatest production in May. With the 
onset of the hot period, ephemerals and ephemeroids burn off; the 
latter renew growth with the beginning of rains in October. In the 
seasonal development of Artemisia vachanica the most intensive 
growth was observed in May. In the middle of May growth of 
generative shoots begins, in the middle of June formation of 
calathide heads or and in the middle of July there is —- 
With the onset of the dry period (middle of June-August) a 
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depression in growth begins, a drying of a crucial part of the 
leaves. Amounts of maximum production of annual above-ground 
wormwood mass fluctuate depending on the yearly weather condi- 
tions. Generative wormwood shoots form the base of ~~ 
of above-ground mass of the wormwood areas of 

Pamirs; their role grows sharply in coc with a moist winter-spring 
period. In wormwood areas of yte habitation 
(ephemeroid-Vakhanskaya mies pont en the correlation 
of generative and vegetative spheres of Vakhanskaya wormwood 
bushes —_ gm to the advantage of the Re gee period. In- 
vestigation —— of seasonal yearly wormwood 
Salen o in the Western Pamirs with demiasnes’of Artemisia 
vachanica indicates its remarkable similarity to wormwood plains 
of the rocky deserts of Pribalkhash, where wormwood of the type 
Seriphidium-Artemisia terrae-albae dominates. 


RADIOMETRIC TECHNIQUES 


1510 (DP— 1407) Non-labile tritium in Savannah River Plant 
pine trees. Sanders, S.M. Jr. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). Jun 1976. Contract 
AT(07-2)-1. 24p. Dep. NTIS $3.50. 

Non-labile tritium bound in cellulose of pine trees was mea- 
sured to learn about the effects and fate of tritium contributed to 
the environment by the Savannah River Plant (SRP). An estima- 
tion of the regional inventory and the distance tritium can be ob- 
served from SRP was desired because tritium is a major com- 
ponent of the radioactivity released by SRP, and as the oxide, it 
readily disperses in the environment. (auth) 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 231, 1569, 1740, 1741 


1511 (DP—1401) Dispersion study of buried elemental mer- 
cury. Orebaugh, E.G.; Hale, W.H. Jr. (Du Pont de Nemours (E.I1.) 
and Co., Aiken, S.C. (USA). Savannah River Lab.). Jul 1976. 
Contract AT(07-2)-1. 46p. Dep. NTIS $4.00. 

Waste elemental mercury disposed of by burial in trenches 
has been found to have no probable environmental effects. (This 
method of disposal has been discontinued.) Transport modes by 
which buried mercury would be expected to reach man in the en- 
vironment were modeled mathematically using experimentally 
determined and estimated parameters. Calculations established that 
elemental mercury is the stable chemical form in the soil matrix. 
Consequently, only diffusion of mercury vapor to the atmosphere 
and transport of mercury in soil water to the water table merited 
consideration. Aqueous transport occurs by both dissolution of 
mercury in water (maximum = 57 ppB) and suspension of mercury 
on oxide colloids of iron and silicon in soil water (maximum = 6 


ppM). 


1512 (ORNL/NSF/EATC—30) Impact of a lead mining- 

complex on the forest-floor litter arthropod fauna in the 
new lead belt region of southeast Missouri. Watson, A.P.; Van 
Hook, R.I.; Jackson, D.R.; Reichle, D.E. (Oak Ridge National 
Lab., Tenn. (USA)). Jul 1976. Contract W-7405-eng-26. 178p. 
Dep. NTIS $7.50. 

Thesis. Submitted by A.P. Watson to Univ. of Kentucky, 
Lexington. 

Studies of biological activity within the litter horizons of a 
watershed contaminated by emissions from a lead-ore processing 
complex focused on the litter-arthropod food chain as a means of 
detecting perturbations in a heavy-metal contaminated ecosystem. 
Both point sources (smelter stack emissions) and fugitive sources 
(ore-handling processes, yard dusts, and exposed concentrate 
piles) contributed to the Pb, Zn, Cu, and Cd levels in the study 
area. Arthropod trophic level density, biomass, and heavy metal 
content were determined by analysis of specimens removed from 
litter by von Tullgren funnel extraction, taxonomically classified, 
and segregated into the trophic categories. Changes in litter 
decomposition were reflected in the dynamics of the litter 
arthropod community. Food-chain dilution of Pb, Zn, Cu, and Cd 
from litter to litter consumer was occurring, as indicated by the 
mean concentration factors. Accumulation of Pb by litter con- 
sumers was much less than that found for the other three heavy 
metals. In contrast, predatory arth is on Crooked Creek 
Watershed either concentrated or equilibrated with respect to Pb, 
Zn, and Cd from their prey, as indicated by mean total predator 
concentration factors. A significant depression of the Ca, Mg, and 
K content litter occurred relative to the control within 0.8 km of 
the stack. Two mechanisms were postulated to explain this result: 
increased leaching of cations through the litter induced by a loss of 
cation exchange capacity, a decrease in pH, and a decrease in 
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microbial immobilization of macronutrients; and a decreased up- 
take of macronutrients due to root damage produced by heavy- 
metal concentrations. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 1391, 1398, 1400, 1488, 1491, 
1492, 1493, 1494, 1495, 1496, 1498, 1510, 1623, 1624, 1716 


1513 (COO—2743-1) Revegetation following artificial 
disturbance. Progress report, 1 June 1975—29 February 1976. 
Fraley, L. Jr. (Colorado State Univ., Fort Collins (USA). Dept. of 
Radiology and Radiation Biology). 1 Apr 1976. Contract E(11-1)- 
2743. 13p. Dep. NTIS $3.50. 

Areas at Rocky Flats that had previously been reseeded by 
Rocky Flats personnel were evaluated for seeding success. Only 
one species in the seed mixture, Agropyron smithii (western 
wheatgrass) made a significant contribution to the stand. Two 
other species which made important contributions but were not in 
the seed mixture were Bromus tectorum (cheatgrass) and B. iner- 
mis (smooth brome). The vegetation receiving chronic exposure to 
ionizing radiation at the Grasslands Irradiation Study Area appears 
to be near equilibrium although electromagnet failure prevented ir- 
radiation for approximately 3 months during late summer 1975. 
Secondary succession is continuing in the sectors given a seasonal, 
short-term exposure in 1969 but at exposures where the dominant 
species, Bouteloua gracilis (blue grama) was killed there is no indi- 
cation that any recovery of the B. gracilis is taking place. In plots 
that were artificially disturbed by burning, scraping and tilling, 
recovery patterns in the burned plots most nearly parallel recovery 
patterns of the areas receiving intermediate damage from exposure 
to ionizing radiation. For the scraped and tilled plots, recovery pat- 
terns most nearly paralleled those receiving heavy damage from 
exposure to ionizing radiation where all B. gracilis was killed. 


1514 (LA—6269) Long-term ecological effects of exposure to 
uranium. Hanson, W.C.; Miera, F.R. Jr. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Mar 1976. Contract W-7405-Eng-36. 37p. 
Dep. NTIS $4.00. 

The consequences of releasing natural and depleted urani- 
um to terrestrial ecosystems during development and testing of 
depleted uranium munitions were investigated. At Eglin Air Force 
Base, Florida, soil at various distances from armor plate target 
butts struck by depleted uranium penetrators was sampled. The 
upper 5 cm of soil at the target bases contained an average of 800 
ppM of depleted uranium, about 30 times as much as soil at 5- to 
10-cm depth, indicating some vertical movement of depleted urani- 
um. Samples collected beyond about 20 m from the targets showed 
near-background natural uranium levels, about 1.3 +- 0.3 wg/g or 
ppM. Two explosives-testing areas at the Los Alamos Scientific 
Laboratory (LASL) were selected because of their use history. E-F 
Site soil averaged 2400 ppM of uranium in the upper 5 cm and 
1600 ppM at 5-10 cm. Lower Slobovia Site soil from two subplots 
averaged about 2.5 and 0.6 percent of the E-F Site concentrations. 
Important uranium concentration differences with depth and 
distance from detonation points were ascribed to the different ex- 
plosive tests conducted in each area. E-F Site vegetation samples 
contained about 320 ppM of uranium in November 1974 and 
about 125 ppM in June 1975. Small mammals trapped in the study 
areas in November contained a maximum of 210 ppM of uranium 
in the gastrointestinal tract contents, 24 ppM in the pelt, and 4 
ppM in the remaining carcass. In June, maximum concentrations 
were 110, 50, and 2 ppM in similar samples and 6 ppM in lungs. 
These data emphasized the importance of resuspension of respira- 
ble particles in the upper few millimeters of soil as a contamina- 
tion mechanism for several components of the LASL ecosystem. 


1515 (STI/PUB—410) Transuranium nuclides in the environ- 
ment. Proceedings series. Proceedings of the symposium on 
transuranium nuclides in the environment, San Francisco, Califor- 
nia, November 17—21, 1975. (International Atomic Energy Agen- 
cy, Vienna (Austria)). 1976. 724p. (In English and French). 
(CONF-751105—). IAEA. 

From IAEA international symposium on_ transuranium 
nuclides in the environment; San Francisco, California, USA (17 
Nov 1975). 

In the projected development of nuclear power up to the 
year 2000 there will be a substantial increase in the number of 
nuclear power reactors, of irradiated fuel reprocessing plants and 
of various other supporting facilities in the nuclear fuel cycle. In 
this period transuranium elements, especially plutonium, will be 
produced in substantial quantities for use as fuel in present and fu- 
ture nuclear power reactors. Growing worldwide interest and a 
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natural desire to protect man and his environment have led to in- 
creasing concern in public, scientific and governmental sectors 
about the release of such radionuclides into the environment. 
Although routine releases of transuranium nuclides from existing 
nuclear facilities can be controlled to very low levels, it is essen- 
tial, in view of their long half-lives and high relative radiotoxicities, 
that their fate in the environment be understood well enough to 
permit associated potential impacts to be assessed and hence effec- 
tive control to be provided. A broad survey of the subject, with 
emphasis on the origin, measurement, behavior and fate of these 
radionuclides as well as on appropriate safety standards is given by 
the conference proceedings. 


1516 Reclamation of soils contaminated with radioactive 
strontium. Lagerwerff, J.V.; Kemper, W.D. (Colorado State Univ., 
Ft. Collins). Soil Sci. Soc. Am., Proc.; 39: No. 6, 1077-1080( 1975). 

Evesboro loamy sand, Sassafras sandy loam, and Fort Col- 
lins silt loam were treated with a mixed Ca-Sr solution to give 
about 95 percent saturation with Ca and 5 percent saturation with 
Sr. Samples of these soils were placed in acrylic cylinders and 
leached with 0.06N CaCl, to remove Sr. The leachings were 
mechanically controlled at various rates for different periods of 
time. Extracting the leached soil samples with IN HCI yielded 
residual Sr equal to 0.43, 0.47, and 0 percent of the Sr exchange 
capacity of the Evesboro, Sassafras, and Fort Collins soils, respec- 
tively. There was general agreement between Sr concentrations 
measured at various depths and those calculated on the basis of 
the Lapidus-Amundson equation, especially so with heavier soils. 
The Evesboro and Fort Collins soils were also tagged with carrier- 
free Sr and, mounted in columns, leached with 0.06N solutions of 
either CaCl, or SrCl,. The removal of “Sr was more complete 
from the Evesboro than from the Fort Collins soil, and from the 
center than from the edge of the columns. Short-term leaching 
capability of SrCl, exceeded that of CaCl, where “Sr was present 
in amounts small enough to be adsorbed mostly on specific soil ad- 
sorption sites. Where larger amounts of “Sr had been adsorbed, 
Ca was equally effective as Sr in replacing the contaminant. 


SOIL 
REFER ALSO TO CITATION(S) 309 


1517 Quartz oxygen isotopic stability in relation to isolation 
from sediments and diversity of source. Sridhar, K.; Jackson, M.L.; 
Clayton, R.N. (Univ. of Wisconsin, Madison). Soil Sci. Soc. Am., 
Proc.; 39: No. 6, 1209-1213(1975). 

The NaOH boiling treatment to remove amorphous silica 
relics in the quartz isolation procedure is unnecessary because the 
subsequent H,SiF, treatment dissolves both the amorphous silica 
relics and feldspars. Washing with 0.1N HF, water, and saturated 
boric acid in the new procedure removed fluorates that precipitate 
during the H,SiF, treatment. Failure to remove the fluorates 
depressed the oxgen yield (to as much as 85 percent) of theoreti- 
cal SiO, and slightly raised the quartz weight percent, but the ox- 
ygen isotopic ratio of quartz derived from various sources was not 
affected by these washings, by Na,S,O, fusion, or by H,SiF, treat- 
ment. When 35 to 45 percent of the outer shells of the 1—3.5, 
3.5—7, and 7—10 gm quartz size fractions from Cretaceous 
(Pierre) marine shales was dissolved with 3N HF, the quartz 
delta"*O decreased by 0.8, 2.1, and 2.6 ppt for a central-basin 
shale and 0.7, 1.2, and 0.8 ppt for a near-shore shale, respectively. 
The trend, the greater the particle size the greater the delta'*O 
decrease, is the opposite of that expected (finer particles, higher 
specific surface) if the delta"*O decrease by HF treatment is a 
result of dissolving an isotopically exchanged portion and/or over- 
growths in outer shells. The decrease appeared by scanning elec- 
tron microscopy (SEM) to result from preferential dissolution of 
the cements holding fine quartz crystals (formed at low tempera- 
ture) together as silt-size clusters. A systematic increase in delta'*O 
with decreasing grain size occurred in the quartz from the near- 
shore shale (greater than 10 wm quartz, 16.1 ppt; less than 1 wm 
quartz, 21.8 ppt). The increase was 6.7 ppt from the central-basin 
shale (greater than 10 ym quartz, 18.8 ppt; less than | ym quartz, 
25.5 ppt. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 


REFER ALSO TO CITATION(S) 1493, 1495, 1496, 1519, 1520, 
1618 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 68, 69, 839, 910, 912, 1567, 
1744, 2261 
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1518 (COO—2517-2) Significance of frost action and surface 
soil characteristics to wind erosion at Rocky Flats, Colorado. Second 
progress report, October 1, 1975—May 30, 1976. Caine, N.; 
Morin, P. (Colorado Univ., Boulder (USA). Inst. of Arctic and Al- 
— 1976. Contract E(11-1)-2517. 7lp. Dep. NTIS 


This report summarizes information on soil frost effects col- 
lected on Rocky Flats during the 1975-1976 winter. On a broad 
scale, work on soil textures at and just below the ground surface 
corroborates the conclusion reached earlier that the general frost 
susceptibility of the Rocky Flats soils is quite well keyed to topog- 
raphy. This is incorporated into a mapping procedure for potential 
soil frost activity which is applied to the northwestern part of the 
Rocky Flats area. On a site scale, instrumental records of weather 
conditions and soil responses have been maintained from October, 
1975, to May, 1976, at the Lindsay Ranch study site, northwest of 
the Rocky Flats Plant. During that period, 33 needle ice events 
have been observed and recorded and are described in this report. 
A preliminary examination of wind data for the same period sug- 
gests that the soil in areas of natural vegetation on the site are not 
exposed to wind action. If, however, they were exposed, winds 
capable of eroding them are common. 


1519 (NVO—409-3) Nonradiation effects on natural vegeta- 
tion from the Almendro u round nuclear detonation. Final re- 
port. Tueller, P.T.; Clark, J.E. (Nevada Univ., Reno (USA). Max 
C. Fleischmann Coll. of Agriculture). Mar 1976. Contract AT(26- 
1)-409. 32p. Dep. NTIS $4.00. 

Almendro was an underground, contained nuclear weapons 
test conducted at The Nevada Test Site on June 6, 1973. The 
detonation occurred 3490 feet below ground surface. The yield of 
the nuclear explosive was between 200 kilotons and one megaton 
of TNT equivalent. As of the date of this report, surface sub- 
sidence of the surface zero site had not occurred. Nonradiation ef- 
fects, principally those related to ground motion, on the natural 
vegetation, primarily pinyon/juniper woodland, in the vicinity of 
project Almendro were studied. Evaluation of tree and shrub 
damage along two radiating transects indicated that numerous 
trees were damaged or killed. Most of the damage obvious during 
the summer of detonation occurred from falling rock. Fresh rock 
movements were noted in flat areas and especially along cliffs. At 
10,000 ft from surface zero, damage occurred primarily because of 
the incidence of cliffs in the plot areas. At 500 ft from surface 
zero, 38 percent of the pinyon trees and 29 percent of the juniper 
trees were found dead after detonation based on data from a single 
one-fifth acre plot. However, of the other nine stations that were 
studied by aerial photography, there was no pinyon nor juniper 
mortality found at six of them although each station was farther 
from surface zero. 


1520 (RLO—76-1) Proposal to designate the Hanford Reser- 
vation as an environmental research park. (Energy Research and 
Development Administration, Richland, Wash. (USA). Richland 
Operations Office). [nd]. Sip. Dep. NTIS $4.50. 

The purpose of this proposal is to recommend designation 
of the Energy Research and Development Administration’s Han- 
ford Works Reservation as a National Environmental Research 
Park. The proposal has precedents in previous actions taken on 
Energy Research and Development Administration property in 
South Carolina and in Idaho. The National Environmental 
Research Park concept seeks to provide landscapes representing 
different biological environments to assess the impact of technolo- 
gy upon environmental quality. The Hanford Reservation is espe- 
cially suitable for environmental research because of its large size, 
and its land-use history. Although the primary technological use of 
the Hanford Reservation for 30 years has been plutonium produc- 
tion, much of the land surrounding the reactors and chemical 
processing buildings has not been used and has benefited from pro- 
tection from livestock grazing and agricultural uses that most likely 
would have been imposed upon the land in the absence of nuclear 
technology. 


1521 (TID—27073) Field to Nevada Test Site. 
(Geological Survey, Denver, Colo. (USA)). 1976. Contract E(29- 
2)-474. 68p. Dep. NTIS $4.50. 

Two road logs guide the reader through the geologic scene 
from Las Vegas to Mercury and from Mercury through eight stops 
on the Nevada Test Site. Maps and cross sections depict the geolo- 
gy and hydrology of the area. Included among the tables is one 
showing the stratigraphic units in the southwestern Nevada vol- 
canic field and another that lists the geologic maps covering the 
Nevada Test Site and vicinity. The relation of the geologic en- 
vironment to nuclear-explosion effects is alluded to in brief discus- 
sions of collapse, surface subsidence, and cratering resulting from 
underground nuclear explosions. (auth) 
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ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 33, 1462, 1466, 1467, 1468, 
1508 


1522 (ORNL/NSF/EATC—24) Hydrologic and chemical 
budgets on Walker Branch Watershed: observations and modeling 
applications. Raridon, R.J.; Fields, D.E.; Henderson, G.S. (Oak 
Ridge National Lab., Tenn. (USA)). Jul 1976. Contract W-7405- 
eng-26. 52p. Dep. NTIS $4.50. 

Data collected on Walker Branch Watershed for a six-year 
period have been analyzed and used for validation studies of the 
ORNL version of the Wisconsin Hydrologic Transport Model. In 
addition to hydrologic budgets, chemical budgets for dissolved 
potassium and cadmium were studied. Measurements of wetfall 
and dryfall, together with hourly rainfall and daily evaporation 
data, provided the input for the computer program. Comparisons 
of simulated water and material transport on a monthly basis show 
good agreement with measured land runoff values. A discussion of 
— selection and sensitivity analysis for the model is in- 
cluded. 


1523 (PRNC—196(Vol.2)) Aguirre environmental studies, 
Jobos Bay, Puerto Rico. Volume 2. Final report. (Puerto Rico 
Nuclear Center, Mayaguez). Jun 1975. Contract E(40-1)-1833. 
188p. Dep. NTIS $7.50. 

The following appendices to volume I are presented: 
biomass of dominant microzooplankton; biomass of zooplankton in 
surface waters of Jobos Bay; comparison of zooplankton caught 
during day and night; variations in surface temperature and salinity 
at collection sites; distance, depth, and temperature related to 
dominant vegetation and sea grass; total biomass of Thalassia 
testudium; photosynthetic pigment diversity; invertebrate species 
and freo :ency of occurrence; distribution of macrobenthic organ- 
isms; species found on mangrove roots; distribution of fish species; 
and seasonal occurrence of fish species. (HLW) 


1524 (RLO—2225-T25-15) Modeling of sediment transport 
on continental shelves. Smith, J.D. (Washington Univ., Seattle 
(USA). Dept. of Oceanography). 1975. Contract AT(45-1)-2225. 
82p. Dep. NTIS $5.00. 

A continental shelf sediment transport model in which both 
theoretical and empirical expressions are used to provide estimates 
of the essential quantities is presented. Some parameters are deter- 
mined fairly accurately and others are merely constrained esti- 
mates. In several instances untested theory is relied upon and in 
many cases simple mathematical methods have been chosen over 
more accurate but more complicated ones because the more dif- 
ficult approach is not warranted by available experimental data. 
More research is urged since continental shelf sediment transport 
modelling is in an embryonic stage awaiting breakthroughs in sedi- 
ment mechanics and physical oceanography. (PCS) 


1525 Biscayne Bay: past, present, and future. Conference held 
at Coral Gables, Florida, April 2—3, 1976. Thorhaug, A. (ed.). 
Coral Gables, FL; University of Miami (1976). 323p. (CONF- 
760465—P1). $10.00. 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

Separate abstracts were prepared for the 25 papers in the 
publication. Two additional papers were presented at the con- 
ference. (HLW) 


1526 Geologic setting and recent sediments of the Biscayne 
Bay region, Flordia. Wanless, H.R. (Univ. of Miami, FL). pp 1-31 
of In Biscayne Bay: past, present, and future. Thorhaug, A. (ed.). 
Coral Gables, FL; Univ. of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

Biscayne Bay, Card Sound, and Barnes Sound are underlain 
by a shallow, north-south trending late Pleistocene bedrock basin 2 
to 6 meters in depth. It is bordered to the east by a ridge formed 
by the Key Largo limestone, to the northwest by a ridge of the 
Oolite member of the Miami limestone, and to the southwest by 
the low platform of the Everglades. The Basin was first invaded by 
the sea about 6,000 years ago during the post-glacial Holocene rise 
of sea level. Sedimentation that has taken place during the sub- 
sequent period of slowly rising sea level has been controlled by 
sediment supply and bedrock topography through its influence on 
wave energy, tidal currents and wind-driven circulation. Six major 
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recent sediment regimes are recognized on the basis of sediment 
type, sediment body geometry and depositional controls. 


1527 Storm sedimentation in the Biscayne Bay region. War- 
zeski, E.R. (State Univ. of New York, Binghamton). pp 33-38 of 
In Biscayne Bay: past, present, and future. Thorhaug, A. (ed.). 
Coral Gables, FL: Oniv. of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

The Biscayne Bay region is a low energy environment, 
characterized by mild climatic conditions during most of the year. 
Three climatic energy levels are recognized: prevailing mild 
southeast and east winds, winter cold fronts, rare major storms 
(hurricanes). Dominant northerly winds of cold fronts cause 
southward longshore drift of sand along beaches, and southward 
transport of unstabilized sands on the bay bottom. Muddy sedi- 
ment stirred into suspension by wave agitation tends to be redis- 
tributed from the bay bottom as a whole to seagrass beds, to 
seagrass covered tidal deltas and tidal bar belts, and out of the 
bay. Waves breaking along unprotected shorelines contribute to 
erosion and shoreline retreat. Wage agitation and storm surge dur- 
ing hurricanes are the major agents which modify sediment bodies 
in south Florida. Hurricane waves both winnow huge amounts of 
sediment from the bay bottom and reef tract and erode exposed 
shorelines. Breaking storm waves can shatter coastal mangroves 
and damage buildings in flooded areas. Storm surges may cause 
erosion where channeled through tidal passes or other gaps in bar- 
riers. Surge takes the form of a tidal wave under certain circum- 
stances, in which case it may devestate buildings and vegetation in 
low-lying coastal areas. Receding storm surge deposits silt layers 
up to 10 cm or more in thickness on flooded land areas. 
Suspended sediment is also deposited on tidal deltas and tidal bar 
—_ and carried offshore by storm discharge and subsequent 
tides. 


1528 Tides in Biscayne Bay. van de Kreeke, J. (Univ. of 
Miami, FL). pp 39-49 of In Biscayne Bay: past, present, and fu- 
= Thorhaug, A. (ed.). Coral Gables, FL; Univ. of Miami 
(1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

The importance of the tide in Biscayne Bay derives from its 
function as a mechanism to renew the waters in the bay. The tidal 
amplitudes and the current velocities are determined by the ocean 
tide, the geometry of the bay and, in particular, the flow conveying 
characteristics of the inlets, shallow banks and causeways. Tidal 
amplitudes decrease and phase lags increase going from north to 
south. As a first approximation water levels in each of the basins, 
North, Central, and South Biscayne Bay and Card Sound fluctuate 
uniformly; the major changes in amplitude and phase occur across 
the shallows and causeways separating the basins. Information on 
currents is scarce and limited to North Biscayne Bay, Card Sound 
and the inlets Government Cut, Bear Cut, Angelfish Creek and 
Broad Creek. As a first step to improve our understanding of the 
tides in Biscayne Bay it is suggested to determine the order of 
magnitude of the tidal velocities in Central and South Biscayne 
Bay, develop a simple model making use of the observed uniform 
rise and fall of the water levels in the various basins. 


1529 Circulation and exchange processes in southeast 
Florida's coastal Lee, T.N.; Rooth, G.H. (Univ. of Miami, 
FL). pp 51-63 of In Biscayne Bay: past, present, and future. Thor- 
haug, A. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

A series of field experiments and analytical studies geared 
toward identifying important circulation- and exchange-inducing 
ae ony and understanding their role in flushing shallow coastal 
lagoons, such as Biscayne Bay, were conducted over a five-year 





period ne June 1970. We show that wind-induced circula- 


tion coupled with tides in the inlets is the dominant exchange 
mechanism in these shallow lagoons and produces mean renewal 
times ranging from 1 to 3 months. Tidal exchange of interior 
waters is weak and essentially concentrated in the direction of tidal 
flow which is aligned with the basin axis. Density gradient 
generated exchange was also found to be weak, due to the shal- 
lowness of the lagoons and to the vertical mixing generated by 
tidal bottom friction effects. 


1530 Role of epiphytes in seagrass systems. Penhale, P.A.; 
Sprogis, J.M. (Univ. of Miami, FL). pp 65-69 of In Biscayne Bay: 
fe present, and future. Thorhaug, A. (ed.). Coral Gables, FL; 
niv. of Miami (1976). 
From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 
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See CONF-760465—P1. 

Biscayne Bay contains several primary producers including 
many different species of seagrasses and algae. One of these prima- 
ry producers, the epiphytes, is the complex of microalgae attached 
to the seagrass blades. Previous studies of epiphytes in Biscayne 
Bay suggest that they play an important role in this subtropical 
system. Productivity rates of epiphytes are high; they are a food 
source for several organisms; and nitrogen-fixing epiphytes are in- 
volved in nutrient cycling in the seagrass community. Epiphytes 
also are potentially useful as indicators of pollution. Despite the in- 
formation that has been obtained on epiphytes in Biscayne Bay, 
much remains unknown. Studies in other locations suggest poten- 
tial areas of study necessary to determine the role of epiphytes in 
Biscayne Bay. 


1531 Benthic algae of Biscayne Bay. Humm, H.J. (Univ. of 
South Florida, St. Petersburg). pp 71-93 of In Biscayne Bay: past, 
present, and future. Thorhaug, A. (ed.). Coral Gables, FL; Univ. 
of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

The many benthic algal habitats in Biscayne Bay support 
more than 331 species representing a tropical shallow water year 
around flora and a smal! group of winter-spring species. There are 
46 percent red algae, 30 percent greens, 14 percent browns and 11 
percent bluegreens. All bluegreen species known to exist in world 
oceans (sensu Drouet) are present in the Bay. An annotated list of 
the species is given. 


1532 Fishes of Biscayne Bay, Florida. de Sylva, D.P. (Univ. of 
Miami, FL). pp 181-202 of In Biscayne Bay: past, present, and fu- 
ture. Thorhaug, A. (ed.). Coral Gables, FL; Univ. of Miami 
(1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

Biscayne Bay is a lagoon-like estuary with at least 512 fish 
species recorded from it from a variety of the Bay's habitats. Trop- 
ical fishes prevalent in the summer are partially replaced in the 
winter by temperate species. Their ecological relationships are also 
associated with the freshwater runoff from western Biscayne Bay. 
Little is known about how the adult fishes of the Bay relate to 
their physical environment, to the fishes and invertebrates with 
which they associate, or about how man-made activities affect 
their ecological stability or population dynamics. The relation and 
contribution of these fishes to the Bay ecosystem are presently 
unknown. 


1533 Distribution and abundance of marine mammals of 
south Florida: preli results. Odell, D.K. (Univ. of Miami, 
FL). pp 203-212 of In Biscayne Bay: past, present, and future. 
Thorhaug, A. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

The preliminary results of aerial surveys to study the dis- 
tribution and abundance of the bottlenose dolphin (Tursiops trun- 
catus) and the manatee (Trichechus manatus) in south Florida are 
reported. Light aircraft were used to survey the waters of the Ever- 
glades National Park from September 1973 through December 
1975 and the waters of Biscayne Bay and vicinity from July 1974 
through June 1975. Flights were made approximately every two 
weeks and the same flight path was followed on each flight in both 
the Everglades National Park and Biscayne Bay. Forty (40) flights 
(100 survey hours) were completed in the Park and twenty (20) 
flights (40 survey hours) in Biscayne Bay. Three hundred eighty- 
five (385) dolphin herds totalling 1137 individuals were counted in 
the Park. Sighting rate was 11.37 animals per survey hour. Herd 
size ranged from | to 25 with a mean of 2.95 animals per herd. Six 
(6) dolphin herds totalling 50 individuals were seen during the 
Biscayne Bay surveys. Sighting rate was 1.25 animals per survey 
hour. Herd size ranged from 3 to 13 with a mean of 8 animals per 
herd. Previous data of this type is not available for either area. 
Possible reasons for the difference in dolphin abundance in the 
two are given. 


1534 Avifaunas of Biscayne Bay. Owre, O.T. (Univ. of 
Miami, FL). pp 213-226 of In Biscayne Bay: past, present, and fu- 
= A. (ed.). Coral Gables, FL; Univ. of Miami 
( ). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

Ecological studies of the avifaunas of subtropical estuaries 
such as Biscayne Bay are much needed. Broad ecological surveys 
are not possible until basic natural history of estuarine species is 
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appreciated. Outline is herein amet of foraging habitats and 
feeding strategies of birds of Bisca' Bay. Inventory of species 
important from population sizes or special ical considera- 
tions is given. References are made to completed and ongoing 
research with these taxa. This information is basic to future work. 
Recc dations for needed research are made. 


1535 Ecology and the food web of Biscayne Bay. Snedaker, 
S.C.; Brook, I.M. (Univ. of Miami, FL). pp 227-233 of In Biscayne 
Bay: past, present, and future. Thorhaug, A. (ed.). Coral Gables, 
FL; Univ. of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

A review of the knowledge concerning the ecology and 
food-web relationships in Biscayne Bay reveals that relatively few 
studies describe the interactions between organisms and their en- 
vironment. Biscayne Bay is highly productive, with 43.8 percent of 
the Bay bottom being covered with nutrient-contributing sea 
grasses. Other forms of primary production, as well as the detrital 
input from the fringing mangroves, also contribute to a broad base 
for higher level consumers such as game fishes, as well as valuable 
commercial crustacean species, including stone crab (Menippe 
mercenaria) and pink shrimp (Penaeus spp.). Using the available 
reservoir of scientific information, it may be possible to anal 
the Biscayne Bay ecosystem, with some additional work needed in 
various specified areas of study, provided the investigators 
emphasize quantitative results within a given period of time. 


1536 Geographical history of the Biscayne Bay area. Chardon, 
R.E. pp 235-245 of In Biscayne Bay: past, present, and future. 
Thorhaug, A. (ed.). Coral Gables, FL; Univ. of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

Biscayne Bay’s geographical history is relatively short, and 
both natural and cultural environments are undergoing change. 
The Bay’s natural history can be said to start ca. 1100 B.C., with 
its human history possibly beginning at about the same time. Small 
settlements along its shores began ca. 300 A.D., and nonagricul- 
tural peoples utilized available resources until ca. 1763 A.D. Little 
environmental impact occurred, but the balance between popula- 
tion and food supply was precarious. After an uninhabited but ex- 
ploitative 40-year period, pioneer agricultural colonization of the 
Bayshores began and continued through the 1800’s marked by 
Seminole and Civil Wars, military operations, and substantial natu- 
ral coastal changes. There were also increasing human modifica- 
tions of the natural environment. The founding of Miami in 1896, 
and an expanding national economy, led to a still continuing in- 
tense urbanization of the northern Bay area. Major modifications 
of the natural environment have resulted, including wi 
elimination of the biotic cover and considerable dredge and fill in 
the upper Bay. Much research remains to be done on the histori- 
cal, natural, and cultural relationships in the Bay area, and to 
determine precisely the relative influences of natural and cultural 
processes on the Bay area as a whole. 


1537 Recreational boating in Biscayne Bay. Austin, C.B. 
(Univ. of Miami, Coral Gables, FL). pp 247-253 of In Biscayne 
Bay: past, present, and future. Thorhaug, A. (ed.). Coral Gables, 
FL; Univ. of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

One way of establishing research priorities concerning 
Biscayne Bay is according to existing or potential conflicting uses 
of the Bay’s resources. This paper reviews some of the major con- 
flicts among recreational boaters and between recreational boating 
and other uses of the Bay. The activities associated with recrea- 
tional boating are highly dependent on the abundance and quality 
of the Bay's natural resources as well as the availability of facilities 
such as marinas. The objectives of the ongoing boating assessment 
program are to establish the magnitude, ¢ end lesetions of 
recreational boating and the relative of recreational 
boating on specific natural resources and marina facilities. 


1538 Biscayne Bay: urban growth and change. Prestamo, F.J.; 
Greenan, G.C. (Univ. of Miami, Coral Gables, FL). pp 255-263 of 
In Biscayne Bay: past, present, and future. Thorhaug, A. (ed.). 
Coral Gables, FL; Univ. of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P 1. 

This paper reviews the urban growth process in the im- 
mediate area to Biscayne Bay, defined by the walking distance 
from the bayfront. The area has been maintaining approximately 
the same percentage of the total Dade County population, but it is 
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considered by the authors that this situation will be drastically 
ig my due to the growth constraints in other parts of the Coun- 
ty. Bay does not attract a substantial number of recreational 
oriented trips from Dade County residents, a clear indication that 
the Bay should be made more accessible and that recreational 
oriented land uses should be increased in the study area. If policies 
aimed at this purpose are considered, they should be properly eval- 
uated from the point of view of the environmental impact. Land 
use patterns around the Bay are the result of the poorly guided 
urban growth process. Recently, the local government has im- 
proved substantially the land control process, but the redevelop- 
ment of the Bay area remains the most important challenge to our 
community. 


1539 Impact of works of man on the physical regime of 
Biscayne Bay. Michel, J.F. (Univ. of Miami, FL). pp 265-270 of In 
Biscayne Bay: past, present, and future. Thorhaug, A. (ed.). Coral 
Gables, FL; Univ. of Miami (1976). 

From Biscayne Bay s sium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

In 1896 when the City of Miami was founded Biscayne Bay 
existed in a natural condition much as it had over past centuries. 
Development began shortly after with the construction of Govern- 
ment Cut, an artificial inlet, and the Miami Ship Channel. The 
peak of development occurred between 1919 1926 with the 
construction of two causeways and another aritificial inlet, Baker's 
Haulover. By this time the circulation of the Bay was completely 
altered from its original condition and, in fact, water quality was 
vastly improved. After a hiatus in development from 1926 to 1946, 
activities began again on a large scale with the construction of 
three causeways and a large land fill for the Port of Miami. 
Although man’s impact on North Biscayne Bay has been extremely 
severe on the biological community, the changes caused by con- 
struction of inlets have resulted in a much greater exchange of 
water between the Bay and the ocean. This benefit has been par- 
tially offset by construction of causeways which has decreased and 
constricted the circulation within the Bay. In 1974 the State 
Legislature passed a strict law regulating development of the Bay. 
Future activities will therefore be limited and subjected to careful 
scientific scrutiny. 


1540 Effects of water management on fresh-water discharge to 
Biscayne Bay. Buchanan, T.J.; Klein, H. pp 271-277 of In Biscayne 
Bay: past, present, and future. Thorhaug, A. (ed.). Coral Gables, 
FL; Univ. of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

Prior to development in southeast Florida, fresh water 

discharge to Biscayne Bay consisted of flow through natural 
drainageways, overland flow, and coastal underseepage from the 
Biscayne aquifer. Through the years, the characteristics of the 
fresh-water flow have changed from natural, sporadic, short bursts 
of rainy-season flow through the low drainageways and prolonged 
dry-season coastal underseepage, to regulated discharge through 
drainage canals and decreased periods of coastal underseepage. 
The fresh-water flow to Biscayne Bay has been significantly 
reduced in quantity and in time, due to extensive flood and water- 
control measures and water-management practices instituted after 
the extensive flooding of 1947. By the end of 1962, surface flows 
could be fully controlled in the Everglades by a system of levees 
and canals, water-conservation areas, pumps, and flow regulation 
structures. Thus, since 1953 annual fresh-water flow to Biscayne 
Bay has been reduced by about 20 percent and the duration of 
storm-water runoff has also been reduced. Flood control measures 
in south Dade County have altered the pattern of fresh-water flow 
to the Bay. Ground-water level recession rates in south Dade 
County are twice as rapid as they were before the implementation 
of flood control measures there. This means that the Bay receives 
fresh-water runoff for only about half as long after a storm as it 
did previously. Implementation of planned water-management 
practices would result in further reduction of fresh-water runoff to 
the Bay. Further changes in south Biscayne Bay could be expected 
if urbanization in south Dade County approaches the density of 
that of Miami and vicinity. 
1541 Man’s impact on sedimentary environments and 
processes. Wanless, H.R. (Univ. of Miami, FL). pp 287-299 of In 
Biscayne ne past, —. and future. Thorhaug, A. (ed.). Coral 
G , FL; Univ. o 


Miami (1976). 
From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 
See CONF-760465—P1. 
The construction of inlets through and seawalls, groins, and 
jetties along the ocean-facing beaches from Miami Beach to Key 
iscayne has obstructed both natural sediment drift along the 
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shore and erosion-accretion cycles transverse to the shore trend. 
Most seriously affected are the beaches south of Government Cut. 
These have been cut off from natural beach sand replenishment 
for the past 50 years and are rapidly eroding. Dredge and fill pro- 
jects in northern Biscayne Bay have dissected this once shallow, 
elongate mangrove-rimmed bay into a lagoonal complex in which 
deep moats and channels border the dredged and seawalled fill 
islands and Bay margins. Unbulkheaded environments influenced 
by dredging are a persistent source for the gradual re-introduction 
of turbidity (particulate suspensions) into the water column. 
Dredge and fill projects in central and southern Biscayne Bay are 
scattered and have had only local impact on Bay environments. 
Drainage canals criss-crossing bay margin swamps and margins 
have caused freshwater marl flats and swamps to yield to man- 
grove swamps or upland scrub environments. A marked increase in 
turbidity of the Bay waters has accompanied urbanization of the 
northern and central Bay sectors. Although this may have been ini- 
tially caused by dredging operations in the mid-twenties and large 
volumes of raw sewage discharge in the 1920—1955 period some 
other influence is perpetuating high turbidity levels today. Some 
other influences on turbidity are discussed. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 231, 1137, 1138, 1488, 1499, 
1525, 1569, 1720, 1737, 1739, 1740, 1741 


1542 (BNL—21371) Fresh water from sewage on Long 
Island. Small, M.M. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Apr 1976. Contract E(30-1)-16. 17p. (CONF- 
760453—1). Dep. NTIS $3.50. 

From Meeting of the federated garden clubs; Hauppauge, 
New York, United States of America (USA) (27 Apr 1976). 

Small sewage purification systems adequate for about 250 
homes are being tested for the return of drinking quality fresh 
water to the local water table. One system consists of a grass 
meadow which slopes into a planted marsh which merges into a 
pond which is stocked with fish. Sewage is applied at the top of 
the meadow, flows down the grassed area permeating the soil and 
grass roots; it then passes through the marsh soils and around the 
marsh plant stalks and roots and into the pond. The marsh and 
pond are maintained at a constant level by an overflow pipe. 
Fresh, drinkable water flows out of this pond overflow. The second 
system is simple having only a slightly larger marsh followed by the 
same size pond. Neither system produced any sludge or objectiona- 
ble odors. Further research will concentrate on virus and pathogen 
removal efficiency. (PCS) 


1543 (COO—2185-9) Transport and transfer rates in the 
waters of the continental shelf. Annual report. Biscaye, P.E.; 
Broecker, W.S.; Feely, H.W.; Gerard, R.D. (Columbia Univ., 
Palisades, N.Y. (USA). Lamont-Doherty Geological Observatory). 
Apr 1976. Contract E(11-1)-2185. 138p. Dep. NTIS $6.00. 

The report is to the Energy Research and Development Ad- 
ministration on accomplishments of the Lamont-Doherty Geologi- 
cal Observatory geochemistry and physical oceanography groups 
during the 1975-1976 funding period on grant E(11-1)2185. Goals 
are to obtain detailed, quantitative knowledge of the rates of mix- 
ing within coastal waters of the New York Bight and across the 
continental slope and the exchange of water masses and species 
transported within them between shelf and Atlantic Ocean waters. 
The research is aimed at understanding the chemical, physical, and 
biological processes which control the origin, dispersal, and fate of 
particulate matter and trace metals, and to ultimately model the 
impact of energy related pollutants on the continental shelf. 


1544 (COO—3279-20) Impact of nitrogen and phosphorus 
release from a siliceous sediment on the overlying water. Hartwig, 
E.O. (Johns Hopkins Univ., Baltimore, Md. (USA). Chesapeake 
Bay Inst.). 1976. Contract E(11-1)-3279. 33p. (CONF- 
7510111—2). Dep. NTIS $4.00. 

From 3. international estuarine conference; Galveston, 
Texas, United States of America (USA) (Oct 1975). 

The release (+) or uptake (-) of ammonia (NH,*), nitrite 
(NO,~), nitrate (NO;*), phosphate (PO,~*) and dissolved organic 
phosphorus, nitrogen and carbon (DOP, DON, DOC) from a sub- 
tidal (18.3 m depth) siliceous sediment off La Jolla, California was 
studied over two years. The mean net exchange values (and the 
total range of rates obtained) were: NH,* +872 yw mol m~*d™' (-47 
to +3290); NO,- +34 » mol m~*d~! (-5 to +97); NOs” -77 yw mol 
m~*d~! (-720 to +647); PO,-* +77 uw mol m~*d™ (-438 to +502); 
DOP +12 » mol m~*d™! (-28 to +59); DON -75 uw mol m~*d™" (- 
1326 to +1280); and DOC -583 yw» mol m*d-' (-30,800 to 
+23,800). Using published primary production rates and C:N:P 
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ratios it was calculated that 15,000 ~ mol N m~*d™' and 935 pw 
mol P m~*d~' were taken up by the phytoplankton. The benthos 
released 786 x mol N m~*d~' and 90 u% mol P m~*d“' or 5 percent 
and 10 percent of the required N and P. It was shown, however, 
that sediment exchange released only an insignificant fraction of 
both N (0.4 percent) and P (0.5 percent) already contained in the 
water. By using a conservative mean net advection rate of 1.5 km 
d-' it must be presumed that the N and P released into the water 
at this site was superfluous to the needs of the phytoplankton and 
was, therefore, exported from the area. 


1545 (PB—243995) Nonpoint-source pollution in surface 

waters: associated problems and investigative techniques. Final re- 
(National Environmental Research Center, Las Vegas, Nev. 

(USA)). Jun 1975. 47p. (EPA—680/4-75/004). NTIS $3.75. 

The report briefly discusses the following: Nature and origin 
of nonpoint-source pollution; sources of nonpoint pollutants; pre- 
diction of nonpoint-source pollution; and nonpoint-source monitor- 
ing. (GRA) 


1546 Automated method for sulfate determination in lake 
water. Santiago, M.A.; Fielek, S.; Schelske, C.L. pp 35-46 of In 
Water quality parameters. Philadelphia; American Society for Test- 
ing and Materials (1975). 

An automated turbidimetric method is presented for the 
determination of sulfate in lake water. Turbidity of samples filtered 
with 0.45 wm HA Millipore filters is measured at 420 mpm with a 
Technicon AutoAnalyzer after sulfate is reacted with BaCl, in HCI 
reagent. A NH,OH-EDTA rinse prevents coating of the BaSO, 
precipitate on the flowcell walls, glass coils, and plastic tubing of 
the manifold system, eliminating excessive baseline drift. There are 
no interference effects of seven ions most likely to occur in lake 
water. Recovery in tests and replicate analyses shows an accuracy 
better than +-2 percent and a precision of +-2 percent. The 
method is used to determine 5 to 40 ppM sulfate. Results are com- 
pared with those obtained from other automated turbidimetric 
methods. 


1547 Nitrogen fixation on a coral reef. Mague, T.H.; Holm- 
Hansen, O. (Univ. of California, San Diego). Phycologia; 14: No. 
2, 87-92(Jun 1975). 

Benthic, heterocystous blue-green algae (genera Calothrix, 
Hormothamnion and Nostoc) from Eniwetok Atoll were found to 
reduce acetylene at rapid rates. Slight acetylene reduction was as- 
sociated with samples of Rhizoclonium (Chlorophyceae) and Oscil- 
latoria (a cyanophyte lacking heterocysts), but this may have been 
due to contamination by epiphytes. There was virtually no 
acetylene reduction by phytoplankton, and nutrient enrichment ex- 
periments failed to selectively increase the numbers or activity of 
N,-fixing algae in surface water samples. The Nostoc required light 
for acetylene reduction. Nitrogen fixation by this species could 
have supplied up to 11 zg N/cm?/day to the ecosystem. (auth) 


1548 Cost sharing to induce efficient techniques of abating 
wastewater pollution. Marshall, H.E.; Ruegg, R.T. (National Bu- 
reau of Standards, Washington, DC). J. Environ. Econ. Manage.; 2: 
No. 2, 107-119(Dec 1975). 

This paper analyzes existing cost-sharing rules for waste- 
water pollution grants administered by the Environmental Protec- 
tion Agency under the 1972 Amendments to the Federal Water 
Pollution Control Act. It identifies and measures biases in the ex- 
isting cost-sharing rules that encourage nonfederal interests to 
select particular techniques (e.g., capital-intensive techniques) 
over others even when the selected techniques are not the least 
costly to the nation. The paper develops theoretically a cost-shar- 
ing condition—that the same percentage cost share be applied to 
all abatement techniques—that would eliminate the cost-sharing 
bias. Alternative cost-sharing approaches are evaluated in terms of 
their biasing effects and their absolute dollar costs for federal and 
nonfederal project participants. 


1549 Vascular plants of Biscayne Bay. Thorhaug, A. (Univ. of 
Miami, FL). pp 95-103 of In Biscayne Bay: t, present, and fu- 
ture. Thorhaug, A. (ed.). Coral Gables, FL; Univ. of Miami 
(1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

The major vascular marine plants found in Biscayne Bay are 
Thalassia testudinum (turtle grass) a dominant species in many 
areas, Halodule wrightii (Cuban shoal grass), and Syringodium fil- 
liforme (manatee grass). The function of these plants is (1) food 
source, (2) shelter and protection, especially for nursery forms and 
laying of eggs, (3) sediment stabilizer, which helps preserve water 
clarity and prevent sediment erosion, and (4) an important chemi- 
cal sink in terms of cycling of elements. The distributional patterns 
in areas not heavily impacted by man are as follows: intertidally, a 
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band of Halodule; from sublittoral, a dense band of Thalassia inter- 
spersed with the other two grasses; this thins into a green algal and 
sand environment toward mid-Bay. The sea grass community is 
relatively sensitive to pollution. Some types of pollutants have been 
studied intensively while there is almost nothing known about the 
effect of others on seagrasses. The effect of pollutants on 
seagrasses often causes mortality with the effect that the whole 
community dependent on the seagrasses disappears from that loca- 
tion. Dredge and fill activities have had the greatest impact on 

in Biscayne Bay; the most extreme example being north 
Biscayne Bay, where the dominant grass, Thalassia, is absent. 
Heated effluents have denuded certain areas of Thalassia at the 
Cutler Ridge and Turkey Point effluent canals. However, revegeta- 
tion efforts (after heated effluents were cooled offstream) have al- 
leviated much of the problem at Turkey Point. Other pollutants in- 
clude oil, heavy metals, sewage, pesticides, and radioactivity about 
which little is known on seagrasses. In summary, the major sub- 
merged plant of Biscayne Bay is the seagrass, Thalassia testu- 
dinum. Associated with it is a rich animal community. This system 
is vulnerable to man’s activity and management of this resource is 
necessary. 


1550 Study of fungi in Biscayne Bay: a synopsis. Fell, J.W. 
(Univ. of Miami, FL). pp 157-166 of In Biscayne Bay: past, 
present, and future. Thorhaug, A. (ed.). Coral Gables, FL; Univ. 
of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

Fungi have several roles in nature: as parasites, saprophytes, 
pathogens, and as fungal-algal composites (lichen-like associa- 
tions). This paper briefly reviews these roles, emphasizing the 
available information in Biscayne Bay. A variety of fungal research 
projects have been undertaken during the past twenty years in the 
Bay; however, three aspects are considered of primary importance 
to the ecology of the Bay: the possible use of fungi as indicators of 
sewage and land drainage pollution; the sponge blight which has 
had a severe impact on the sponge industry; and the role of fungi 
in the decomposition of submerged and intertidal plants such as 
mangroves, sea ‘’grasses’’ and algae. In this decomposition 
process, the fungi convert inedible plant materials to microbial 
proteins that are consumed by a variety of small animals. This 
process provides a basic food source for the fishes and inver- 
tebrates that inhabit Biscayne Bay and the adjacent reefs and near- 
shore regions. Considerable research is required on the sponge 
blight and plant decomposition, stressing the mechanisms of the 
processes and the effects of natural and abnormal environmental 
pressures. Studies of fungal pollution indicator species should be 
coupled with other standard and experimental pollution programs. 


1551 Virus studies in Biscayne Bay. Sigel, M.M.; Rippe, D.F.; 
Parsons, F.; Beasley, A.R. (Univ. of Miami, FL). pp 167-171 of In 
Biscayne Bay: past, present, and future. Thorhaug, A. (ed.). Coral 
Gables, FL; Univ. of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

We have recovered viruses from the Bay and from marine 
fishes. Most of the time these were viruses originating from human 
excrements—raw sewage discharged into the sea. Many of these 
are capable of causing human disease. When sea food becomes 
contaminated with these viruses (and some shellfish, in fact, con- 
centrate them) it becomes a potential hazard to human health. We 
have also found viruses which originate from fish and which are 
probably a health hazard to them. The basic question is how much 
of a risk do all these viruses present to the Bay, to fish, to the 
users of the Bay, and to the consumers of sea food. The magnitude 
of the problem cannot be defined at this time and must be sub- 
jected to more intensive study in the light of newly discovered 
aspects of virus distribution, stratification in layers of water, bind- 
ing to solid particles and inactivation by substances produced by 
marine organisms (invertebrates, algae and bacteria). Above all 
there is a great need to improve the methodology for recovery of 
viruses from the Bay and from other marine waters. 


1552 Invertebrates of Biscayne Bay. Voss, G.L. (Univ. of 
Miami, FL). pp 173-179 of In Biscayne Bay: ~*~ resent, and fu- 
ture. Thorhaug, A. (ed.). Coral Gables, FL; Univ. of Miami 
(1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

The marine invertebrates of Biscayne Bay are living under 
stress over most parts of the Bay, and many populations have been 
decimated through shoreline changes, reduced flushing, sea grass 
destruction, and various forms of pollution. Comparisons between 
life on natural rocky shores, in rip-rap, and on vertical bulkheads 
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show that the latter is the least desirable as a man-made structure. 
The sea grass communities are the richest known and their 
removal through various causes has greatly reduced invertebrate 
numbers in the Bay. Rec« dations for the revitalization of the 
Bay include shoreline restoration by natural landscaping and rip- 
tap, increased flushing by widening channels through the 
causeways or construction of new water flow channels, and 
replanting of barren Bay bottom with marine grasses. Pollution 
must be continually reduced, as no known tolerance levels of Bay 
invertebrates can be used for determining safety criteria. Pesticide 
problems in south Dade canals must be resolved. A broad scale 
survey of the invertebrates of the Bay is required as baseline stu- 
dies for proper Bay management. 


1553 Man’s impact on the chemistry of Biscayne Bay. Waite, 
T.D. (Univ. of Miami; Coral Gables, FL). pp 279-285 of In 
Biscayne Bay: past, present, and future. Thorhaug, A. (ed.). Coral 
Gables, FL; Univ. of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

Water quality data for Biscayne Bay have been evaluated 
with respect to man’s impact. The major data collection effort in 
the Bay has been performed by the Dade County Department of 
Pollution Control. Three years worth of data have been evaluated 
and no real trends can be identified. Pollution inputs to the Bay 
are probably due to runoff water from the metropolitan areas. 
These contaminants are introduced to the Bay via canals and river 
systems. Data are presented which reflect characteristics of storm- 
water runoff, and resultant canal water quality degradation. A 
summer time peak in most of the quality parameters is noted, 
which reflects stormwater effects. Data are also presented on 
specific metals e.g. aluminum and zinc, and the water quality 
aspect of each is discussed. In addition values for oil and grease in 
a canal system are shown as indicators of contamination from 
motor craft operation. The Coral Gables Waterway has been used 
as the model canal system in this paper. In summary no real trend 
in water quality of Biscayne Bay can be determined. Long term 
monitoring of certain water quality parameters has not been un- 
dertaken, hence a good data base is non-existent. The parameters 
currently being monitored in the Bay area are of questionable use 
and should be augmented with materials which are common to 
storm water run-off. 


1554 Man's impact on the biology of Biscayne Bay. Thorhaug, 
A.; Roessler, M.A.; Tabb, D.C. (Univ. of Miami, FL). pp 301-307 
of In Biscayne Bay: past, present, and future. Thorhaug, A. (ed.). 
Coral Gables, FL; Univ. of Miami (1976). 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

See CONF-760465—P1. 

Biological pollution in Biscayne Bay is a problem requiring 
rational decision-making. Drainage patterns to the Bay have been 
altered leading to increased point-source drainage. Shoreline 
vegetation and vegetation at the mouths of canals has thus been al- 
tered. Canals themselves create new niches for marine organisms 
and microbial populations. Dredge and fill has had direct and in- 
direct effects on the biota of Biscayne Bay. The primary example 
being the changes in flora and fauna of North Biscayne Bay. 
Sewage pollution has caused changes at outfalls. Problems ot 
human pathogens (bacteria, viruses and fungi) associated with 
sewage outfall are still being studied and patterns of distribution 
are not clear. Heated effluents have been studied and provide a 
model of cooperation between industry, government and scientists 
in defining the problem, gathering dataadequate for rational deci- 
sion-making and finding compromise solutions to pollution of the 
bay. Pesticides, heavy metals and petroleum products have not 
been studied intensively in Biscayne Bay and their effect is not 
fully understood. Our recommendations are for continued studies 
on the distribution of natural resources and basic research on ener- 
gy flow and nutrient cycling in the food-web and the effect of pol- 
lutants to inhibit or alter the metabolism of the ecosystems of 
Biscayne Bay. In the interim we recommend that problems 
whichrequire decisions should be reviewed by a board of scientists 
familiar with Biscayne Bay and whose specialties are in the area 
under discussion. These scientists should be paid for their services 
and responsible to the community for their input into the decision- 
making process. 
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1555 (COO—3563-31) Transuranic elements in marine en- 
vironments. Bowen, V.T. (Woods Hole Oceanographic Institution, 
Mass. (USA)). Apr 1975. Contract AT(11-1)-3563. 23p. 
(COO—2379.04-2; CONF-741017—38). Dep. NTIS $3.50. 

From Meeting of the American Nuclear Society; Washing- 
ton, District of Columbia, USA (27 Oct 1974). 

Transuranic elements are present in marine environments as 
a result of worldwide fallout, close-in fallout, the SNAP-9A bur- 
nup, pipeline disposal of reprocessing wastes, neutron capture by 
uranium in one-pass cooling-water reactors and the B-52 crash in 
Thule, Greenland. Distributions and movements of Pu, “Pu, 
*1Am, and “Cs from these introductions in the Atlantic Ocean 
are being studied partly because the transuranic elements them- 
selves are geochemically interesting, partly because they appear to 
serve as tracers for specific oceanographic processes, and partly 
because of concern that man is faced with the problem of disposal 
of rapidly increasing amounts of transuranics as radioactive waste, 
and that we must be able, soon, to predict the fates and the effects 
of those amounts that reach the coastal waters or the deep oceans. 
Plutonium and americium are widely distributed in the oceans as a 
result of man’s activities. Both appear to be more mobile than ex- 
pected, and Pu shows little behavior in these environments that 
had been predicted from laboratory studies. Although their as- 
sociations with biological material seem to be most striking for 
rooted plants or Sargassum, it is too premature to dismiss the pos- 
sibility of their being a real hazard to marine life. (CH) 


1556 (COO—3563-34) Distributions of transuranium 
nuclides in sediments and biota of the North Atlantic Ocean. 
Bowen, V.T.; Livingston, H.D.; Burke, J.C. (Woods Hole Oceano- 
graphic Institution, Mass. (USA)). 1975. Contract E(11-1)3563. 
16p. (COO—2379-7; CONF-751105—21). Dep. NTIS $3.50. 

From IAEA international symposium on _ transuranium 
nuclides in the environment; San Francisco, California, USA (17 
Nov 1975). 

The effects of the interaction of marine sediments with their 
biotic population on the penetration, redistribution, sediment as- 
sociation and biotic availability of delivered transuranium nuclides 
are discussed as a function of both sedimentation regimes and in- 
fauna populations. Data on the penetration and redistribution pat- 
terns of fallout transuranium nuclides in the shallow sediments of 
Buzzards Bay, Massachusetts, are discussed in terms of the known 
parameters of sedimentation and in sediment biological activity. In 
this (and most common) type of sedimentation regime, transloca- 
tion of bioturbationally downmixed transuranium nuclides back 
toward (and probable loss from) the sediment surface is demon- 
strated. Various biological and biochemical mechanisms are ad- 
vanced that may act on these nuclides within sediments. The in- 
creased availability to marine biota of sediment transuranium 
nuclides by these remobilization processes is indicated by data 
showing accumulations of these nuclides in marine invertebrates 
and fish. Data are included on the distribution of Pu, Pu, 
*tAm, "Cs, and “Fe in the samples. (CH) 


1557 (COO—3563-37) Comparison of the distributions in 
marine sediments of the fallout derived nuclides “Fe and **° Pu: a 
new approach to the chemistry of environmental radionuclides. 
Labeyrie, L.D.; Livingston, H.D.; Bowen, V.T. (Woods Hole 
Oceanographic Institution, Mass. (USA)). 1975. Contract E(11-1)- 
3563. 19p. (CONF-751105—20; SM—199/115). Dep. NTIS $3.50. 

From IAEA international symposium on _ transuranium 
nuclides in the environment; San Francisco, California, USA (17 
Nov 1975). 

We present data showing the distribution of “Fe radioactivi- 
ty in marine sediment cores taken from a large range of water 
depths; these data are compared with the *°,°Pu analyses of the 
same or similar cores. The report is preliminary in that only a 
small part of the world ocean has yet been studied. The results 
available suggest that, iron and plutonium move separately and 
that in the open Atlantic Ocean, “Fe has sedimented in association 
with a mixed population of particles, exhibiting a mean sinking 
rate of about 350 m per year. Part of the iron in coastal sediments 
is redissolved, probably by reduction associated with decaying or- 
ganic matter; this process affects a higher proportion of the “Fe 
than of the total iron. The solubilized iron should reprecipitate, 
after return to the overlying water and oxidation, as microparticu- 
lates. These very fine particles, dispersed by currents, may trans- 
locate Fe toward the open sea, only slowly becoming associated 
with larger, faster-sinking, mineral particles. It is suggested that 
this process may be important in the translocation of other insolu- 
ble trace elements, and even of part of the **,2Pu. 


1558 (DP-MS—75-122) Tritium in the Savannah River estua- 
ry and adjacent marine waters. Hayes, D.W. (Du Pont de Nemours 
(E.1.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 1976. 
Contract AT(07-2)-1. 21p. (CONF-760628—2). Dep. NTIS $3.50. 
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From American Society of Limno! 
pees Ny Savannah, Georgia, United States o 
Jun 19 

The purpose of this paper is to report the results of a study 
on the tritiom distribution in the Savannah River estuary, inland 
marine waters, and coastal waters. Tritium is released to surface 
streams from the Savannah River Plant reactor area fuel and target 
storage basins, and indirectly by discharge to seepage basins with a 
fraction ultimately discharged to streams by groundwater transport. 
Previously tritium has been used to determine the travel time and 
dispersion coefficients for the Savannah River. (auth) 


1559 (TID—27125) Iron-55 and zinc-65 in tissues of Colum- 
bia River carp. Jones, W.M. Jr. (Oregon Coll. of Education, Mon- 
mouth (USA)). Jun 1975. Contract AT(45-1)-2231. 6lp. Dep. 
NTIS $4.50. 

Thesis. 

Since the shutdown of the last Hanford reactor in 1971 the 
concentration of radioactivity in the sediments of the Columbia 
River should be diminishing by desorption, resuspension, physical 
decay, stable element dilution due to fresh inputs of sediments 
from upstream sources, and biological uptake. Results are reported 
from a study of the concentrations of “Fe and ©Zn in the common 
carp, Cyprinius carpio, that lives in this environment of declining 
radioactivity. The carp is noted as a bottom feeder, thus putting it 
in contact with the sediments. Results showed that specific activi- 
ties of Fe and ©Zn in the Columbia River system are declining in 
the order: carp tissues greater than sediments greater than physical 
decay rate of radionuclide. The finding is consistent with the con- 
cept that an organism at steady state will have a specific activity 
less than its source. The order of the rate of decline for sediment 
specific activity being greater than the rate of physical decay but 
less than that of the carp tissues supports the supposition that sedi- 
mentation in the river is a factor in the decline of radioactivity. 
(CH) 
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REFER ALSO TO CITATION(S) 1555, 1556, 1559, 1562, 2014 


1560 Assessment of doses in the environment for liquid 
releases from nuclear power reactors. Kastner, J.; Bland, J.S. 
(Nuclear Regulatory Commission, Washington, D.C. (USA)). pp 
405-413 of In Impacts of nuclear releases into the aquatic environ- 
ment. Proceedings of an international symposium on radiological 
impacts of releases from nuclear facilities into aquatic environ- 
ments held by the IAEA at Otaniemi, Finland, 30 June to 4 July 
1975. Vienna; IAEA (1975). 

From International symposium on radiological impacts of 
releases from nuclear facilities into aquatic environments; 
Otaniemi, Finland (30 Jun 1975). 

In preparing an Environmental Impact Statement for a com- 
mercial power reactor, it is a requirement that the potential doses 
in the environment from the liquid releases be assessed. The fun- 
damental equation for the calculations of this assessment is 
Rsub(ipr)=Csub(ip)Usub(p)Dsub(ipr) where Rsub(ipr) is the dose 
rate to organ r from nuclide i via pathway p, Csub(ip) is the con- 
centration of nuclide i in the media of pathway p, Usub(p) is the 
usage associated with pathway p, and Dsub(ipr) is the dose factor 
of nuclide i, pathway p, and organ r. A comparison of the pro- 
jected potential doses, as calculated in their Environmental Impact 
Statements, and the potential doses, based on the actual 1973 
radioactive releases from operating plants, shows that the majority 
of the LWRs have kept their off-site doses well within ‘Appendix I’ 
design objectives. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 1525, 1545, 1549, 1718 


1561 (COO—2002-25) Thermal regulation of functional 
groups in running water ecosystems. Progress report, October 1, 
1975—June 30, 1976. Cummins, K.W.; Klug, M.J. (Michigan State 
Univ., Hickory Corners (USA). W.K. Kel Biological Station). 
Jul 1976. Contract E(11-1)-2002. 105p. Dep. NTIS $5.50. 
Progress is reported on the following research projects: 
characterization of functional groups of running water organisms, 
particularly macroconsumers; studies on relationship of functional 
groups to qualitative and quantitative characteristics of organic in- 
puts to stream ecosystems; studies on relationship of functional 
groups to thermal regimes; and dimensioning the control of feeding 
and growth by temperature and food quality and quantity and 
determining the extent of compensatory action of each. (HLW) 





JAN. 15, 1977 


1562 (DP-MS—75-115) Aeromonas distribution 
in a thermally altered lake. Fliermans, C.B.; Gordon, R.W.; Hazen, 
T.C.; Esch, G.W. (Du Pont de Nemours (E.I.) and Co., Aiken, 
S.C. (USA). Savannah River Lab.; University of Southern 
Colorado, Pueblo (USA). Dept. of Biology; Wake Forest Univ., 
Winston-Salem, N.C. (USA). Dept. of B ). 1976. Contract 
AT(07-2)-1. 31p. (CONF-760562—1). Dep. 'S $4.00. 

From American Society for Microbi meeting; Atlantic 
City, New Jersey, United States of America (USA) (2 May 1976). 

Par Pond is a thermally enriched monomictic southeastern 
lake which receives heated effluent from a production nuclear 
reactor. Fish populations in the lake have lesions of epizooty from 
which Aeromonas spp. are readily isolated. Distribution and popu- 
lation densities of Aeromonas in the water column were measured 
along an oxygen and temperature gradient. Greater population 
densities of Aeromonas occurred below the oxygen chemocline 
when the lake was stratified. Survival of A. hydrophila under in 
situ conditions in both epilimnetic and hypolimnetic waters was 
determined using polycarbonate membrane diffusion chambers, 
during two separate reactor operating conditions. Survival levels of 
pure cultures of A. hydrophila corresponded to the distribution 
patterns of the naturally occurring Aeromonas-like populations. 
The greater survival of A. hydrophila below the chemocline when 
the reactor was in full operation suggests that the fish lations 
may be ex d to Aeromonas for a longer period of time than 
when the reactor is not operating. (auth) 


1563 (DP-MS—75-125) Effects of submerged macrophytes on 

ktonic Vigerstad, T.J.; Tilly, LJ. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). 1976. Contract AT(07-2)-1. 39p. (CONF-760628—1). Dep. 
NTIS $4.00. 

From American Society of Limnology and Oceanography 
meeting; Savannah, Georgia, United States of America (USA) (21 
Jun 1976). 

In July and August, 1974, standing crops of Ceriodaphnia 
spp. and Diaphanosoma brachyurum were greater in the area of 
the littoral zone of Par Pond (Savannah River Plant, Aiken, South 
Carolina, U.S.A.) receiving hyperthermal effluent from a nuclear 
reactor than in an ambient area, while Bosmina longirostris main- 
tained higher standing crops in the ambient area than in the area 
receiving hyperthermal effluent. In August, 1974, exclosures were 
placed in the effluent-affected area to test the hypothesis that the 
high density of rooted aquatic macrophytes in the effluent-affected 
area influences the standing crop of thexe Cladocera. The effects 
of changes in reactor effluent temperature in addition to the 
presence of vegetation were observed in the exclosure experi- 
ments. The results of the exclosure study support two generaliza- 
tions: the presence of dense rooted vegetation allows higher stand- 
ing crops of Ceriodaphnia spp. and D. brachyurum; and lower tem- 
peratures than those usually found at the heated station would 
favor B. longirostris standing crops, while the higher effluent tem- 
peratures favor Ceriodaphnia supp. and D. brachyurum. 


1564 (NP—20976) Submerged thermal d Report 
No. 101. Jiji, L.M.; Hoch, J. (City Coll., New York (USA). Dept. 
of Mechanical Engineering). Aug 1975. 98p. Dept. of the Interior, 
Washington, DC. 

Comprehensive analytical solutions to the trajectory, 
velocity and temperature distribution for various submerged jets 
are presented. The solutions take into consideration the effect of 
buoyancy, turbulence, discharge orientation and cross flow. The 
method of solution is based on an integral-moment technique in 
which closure is provided by an assumed turbulent Reynolds stress 
rather than an entrainment coefficient. The validity of this ap- 
proach was established by comparing results of this theory with 
exact analytical solutions to laminar jets as well as numerous ex- 
perimental data on various turbulent discharges. A nt with 
experimental results was found to range from fair to excellent. 
Working charts are presented for a wide range of the Froude 
number, discharge angle and free stream to outlet velocity parame- 
ter. (auth) 


1565 (ORO—4067-7) Thermal effects of the Surry Nuclear 
Power Piant on the James River, Virginia. Part VI. Results of moni- 
toring physical parameters. Fang, C.S.; Parker, G.C. ( Virginia Inst. 
of Marine Science, Gloucester Point (USA)). May 1976. Contract 
AT(40-1)-4067. 114p. Dep. NTIS $5.50. 

During the three year period of operation of Surry Nuclear 
Power Plant water temperatures in the immediate vicinity of the 
outfall were monitored closely to determine the the plume. 
The plume usually stayed close to the southern shoreline of the 
James River and excess surface temperatures covered less than 30 
percent of the river in the survey area adjacent to the discharge 
point. Maximum excess temperatures of 12°F (6.7°C) were 
recorded in the immediate vicinity of the outfall in 1973 and 1974. 
In 1975, primarily due to a combination of mechanical at 
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the station, maximum excess temperatures as high as 16.7°F 
(9.3°C) were measured in the immediate vicinity of the outfall. 
The highest surface temperature ever recorded near the outfall was 
99.9°F (37.7°C) on August 21, 1975. All excess temperatures 
decreased rapidly as distance from the outfall increased, and tem- 
peratures outside a distance of 1000 yards (914 m) were rarely 
greater than 5°F (2.8°C) above ambient temperatures. (auth) 


1566 (PB—243928) Laboratory studies of a combined in- 
take/discharge system for heated effluents in a waterway. Technical 
report. Cannon, S.; Schetz, J.A. (Virginia Polytechnic Inst. and 
State Univ., Blacksburg (USA). Coll. of Engineering). Apr 1975. 
28p. (VPI-E—75-14). NTIS $3.75. 

Prepared in cooperation with American Electric Power Ser- 
vice Corp., Canton, Ohio. Environmental Div. 

The report describes the results of a laboratory study of the 
development of thermal mixing zones produced by combined in- 
take/discharge systems of different geometries at varying operating 
conditions. The tests were performed in a special water channel 
facility at VPlandSU. The main observations were flow patterns 
visualized with dyed injectants and detailed temperature distribu- 
tions in three dimensions. Major attention was directed towards 
recirculations phenomena. (GRA) 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 894, 910, 2261 


1567 (CONF-760465—P2) Biscayne Bay symposium II, 
Coral Gables, Florida, April 9—10, 1976. Special report No. 6. 
(Miami Univ., Coral Gables, Fla. (USA)). Apr 1976. 23p. Univ. of 
Miami Sea Grant, Coral Gables, FL. 

From Biscayne Bay symposium; Coral Gables, Florida, 
United States of America (USA) (2 Apr 1976). 

This symposium has been directed to one specific body of 
water, Biscayne Bay, its past, present, and future. Data are sum- 
marized on the environmental quality, utilization, and Bay manage- 
ment. (CH) 


REGULATIONS 


1568 (NP—21119) National Pollutant Discharge Elimination 
System adjudicatory hearing proceedings: decisions of the adminis- 
trator and decisions of the general counsel. Volume 1. September 
1974—December 1975. (Lockheed Electronics Co., Webster, Tex. 
(USA)). 1976. 425p. Environmental Protection Agency, Washing- 
ton, DC. 

This collection contains all decisions of the Environmental 
Protection Agency Administrator under the Federal Water Pollu- 
tion Control Act and the corresponding NPDES regulations, in- 
cluding denials of petitions for review, and decisions of the 
General Counsel reached under these procedures through the end 
of 1975. Subsequent decisions will be compiled in future volumes. 
Industries appealing actions include petroleum, metals, coal, 
minerals, electric utilities and municipalities. Waste disposal litiga- 
tion encompasses both liquid and solid effluents from municipal, 
agricultural and industrial wastes. (PCS) 


1569 (UCID—17079) Pesticide residue analysis of storm- 
drain waters, 1975. Distler, T.M.; Wong, C.M. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 12 Mar 1976. Con- 
tract W-7405-Eng-48. 1 1p. Dep. NTIS $3.50. 

Runoff-water samples for the first, third, and fourth quarters 
of 1975 were analyzed for pesticide residues at LLL and indepen- 
dently by the LFE Environmental Analysis Laboratories. For the 
compounds analyzed, upper limits to possible contamination were 
placed conservatively at the low parts-per-billion level. In addition, 
soil samples were also analyzed. Future work will continue to in- 
clude quarterly sampling and will be broadened in scope to include 
quantitative analysis of a larger number of compounds. A study of 
recovery efficiency is planned. Because of the high backgrounds 
on soil samples together with the uncertainties introduced by the 
cleanup procedures, there is little hope of evaluating the distribu- 
tion of a complex mixture of pesticides among the aqueous and 
solid phases in a drainage sample. No further sampling of soil from 
the streambed is therefore contemplated. 





178 ERDA ENERGY RESEARCH ABSTRACTS 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 1467, 1515, 1701 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 504, 888, 900, 901, 902, 1475, 
1479, 1525, 1536, 1537, 1538, 1539, 1540, 1548, 1553, 1723, 
1724, 1725, 1726, 1727, 1731, 1732, 1733, 1737, 1740, 1741 


1570 (EUR—5360(Vol.1), pp 245-260) Mercury—selenium 
association in persons exposed to inorganic mercury. Kosta, L.; 
Byrne, A.R.; Zelenko, V. (Univ. of Ljubljana, Yugoslavia). 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

For the last few years we have been measuring the distribu- 
tion of mercury in organs obtained from autopsies of persons 
working in or living around the mercury mine of Idrija, Slovenija. 
These investigations revealed an unexpected distribution pattern 
with very high uptake by thyroid and pituitary glands (by a factor 
of a thousand) accompanied by a very long biological half life. 
Kidney, normally considered to be the prime accumulator, ranked 
only third behind these glands. So far we had eight cases of profes- 
sionally exposed miners and there was no exception to this pattern. 
In eleven subjects of the general population of Idrija, there was a 
greater variability but thyroid pituitary and kidney still showed a 
considerable increase in concentration as compared to nonexposed 
persons, with values near background to factors of about fifty. Ta- 
bles presenting mercury concentrations for three population groups 
(professional, population, controls) for many additional organs are 
— Negligible methylmercury concentrations have also been 
ound. 


1571 (ORNL/RUS—24) Regional ecological studies. Mc- 
Carthy, M.M.; Reichle, D.E.; Betson, R.P. (Oak Ridge National 
Lab., Tenn. (USA)). Jul 1976. Contract W-7405-eng-26. vp. Dep. 
NTIS $5.00. 

In August of 1974, the newly formed Regional Environmen- 
tal Assessment group in the Environmental Sciences Division was 
asked to join the Regional Environmental Systems Analysis 
(RESA) Program in a two-month regional case study of the Har- 
riman quadrangle in eastern Tennessee. The objectives of this ef- 
fort were to initiate an integrated analysis of the environmental 
and socioeconomic impacts of energy resource development in the 
Tennessee Valley. This report is the result of that two-month 
study, which illustrates the conceptualization of the problem ap- 
proach and the methodologies previously developed by the Re- 
gional Environmental Assessment group which were applied to 
energy residual source terms, land-use and hydrologic resources of 
the case study area. This study was discontinued in September 
1974, without completion of the ultimate environmental assess- 
ment and socioeconomic integration. 


ASSESSMENT OF ENERGY TECHNOLOGIES 
REFER ALSO TO CITATION(S) 1504 


1572 (CONF-760912—1) Radiation exposure and the woman 
worker: biological and legal parameters. Carver, J.S. (Oak Ridge 
National Lab., Tenn. (USA)). 1976. Contract W-7405-Eng-26. 6p. 
Dep. NTIS $3.50. 

From Women at work symposium; Duarte, California, 
United States of America (USA) (29 Sep 1976). 

The interpretation of federal and state legislation and regu- 
lations concerning the radiation protection of women in the work- 
place has not been a clear and straightforward procedure. On one 
hand, the safety of all workers, independent of sex, imposes a 
specific directive for the enforcement of working standards in 
general. On the other hand, must allowance be made in setting 
radiation standards for the particular biological characteristics of 
workers, some of whom are women. Title VII of the Civil Rights 
Act provides equal employment opportunity for women and is now 
being enforced. All legal questions aside, men and women are 
decidedly different in one aspect; only women can conceive and 
carry a fetus and studies have shown that, in humans, the most 
radiosensitive stage of the fetus is during the first trimester of 
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pregnancy. Possible legal and socio-economic aspects of questions 
posed by the employment of women by the nuclear industry are 
considered. (CH) 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


1573 (COO—3369-2) Annual progress report, 1 January 
1975—31 December 1975. (National Academy of Sciences - Na- 
tional Research Council, Washington, D.C. (USA). Inst. of 
Laboratory Animal Resources). 1975. Contract E(11-1)-3369. 
lip. Dep. NTIS $3.50. 

The Institute of Laboratory Animal Resources (ILAR) was 
founded in 1952 under the auspices of the National Academy of 
Sciences-National Research Council (NAS-NRC). Located within 
the Division of Biological Sciences, Assembly of Life Sciences, 
ILAR serves as a coordinating agency to disseminate information, 
survey existing and required resources, establish standards and 
guidelines, promote education, hold conferences, and, generally, 
upgrade laboratory animal resources within the United States. Ac- 
tivities during 1976 are reported. 


1574 (LA-UR—76-809) Short range passive telemetry by 
modulated backscatter of incident cw rf carrier beam. Koelle, A.R.; 
Depp, S.W.; Landt, J.A.; Bobbett, R.E. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 8p. 
(CONF-760531—1). Dep. NTIS $3.50. 

From 3. international symposium on biotelemetry; Pacific 
Grove, California, United States of America (USA) (17 May 
1976). 

Modulated Backscatter Telemetry was developed as a 
means for reporting the temperature of cattle, along with an 
identification code for each animal. Objectives included low cost 
and passive (no battery) operation of the implanted transponders. 
This novel telemetry method should be useful in other applica- 
tions. The paper describes the principle of operation and solutions 
to some of the problems encountered during the development. 
(auth) 


BEHAVIORAL BIOLOGY 


1575 (COO— 1329-29) Population dynamics, movement and 
home range of black-tailed jackrabbits (Lepus californicus) in Cur- 
lew Valley, Northern Utah. Progress report, October 1, 
1975—September 30, 1976. Stoddart, L.C. (Utah State Univ., 
Logan (USA). Dept. of Wildlife Science). Jun 1976. Contract 
E(11-1)-1329. 45p. Dep. NTIS $4.00. 

The long-term objective of the jackrabbit study in Curlew 
Valley, Utah and on the Idaho National Engineering Laboratory is 
to describe observed changes in rabbit density in terms of mortali- 
ty and natality rates and to related changes in these two population 
parameters to variation in environmental factors. Spring rabbit 
density in Curlew Valley has been observed to change by a factor 
of 60; changes appear to be largely determined by variation in 
mortality rates, as shown with K-factor analysis. Mortality of the 
population from fall-spring is correlated with the coyote/rabbit 
ratio. Spring-fall adult mortality and birth-fall loss of juveniles are 
correlated with coyote numbers. Coyote numbers in the relation- 
ships are modified to reflect variation in coyote feeding behavior 
with changes in rabbit and rodent numbers as indicated by coyote 
food habits studies in Curlew Valley. Coyote predation rates have 
varied markedly between years as a result of functional and nu- 
merical responses in the coyote population. 


1576 (TID—27117) Energy budgets of animals: behavioral 
and_ ecological implications. report. Porter, W.P. 
(Wisconsin Univ., Madison (USA). Dept. of Zoology). 1976. Con- 
tract E(11-1)-2270. 38p. Dep. NTIS $4.00. 

We have for the first time developed a technique for re- 
peated successful mating, breeding and egg laying and hatching of 
a desert lizard, Dipsosaurus dorsalis, in the laboratory. We have 
also nearly completed experiments to determine the soil water 
potential and temperature requirements for developing eggs. We 
have also established that the potential for — and length of 
time to sexual maturity can be shortened by a factor of six if 
proper environmental conditions are maintained. We have success- 
fully tracked gravid females in the field both above and below 
ground while monitoring their body temperatures by telemetry. We 
are also gathering field data on soil moisture potentials and tem- 
peratures for soil parameter determinations for our general 
microclimate model for predicting potential egg laying locations in 
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the environment. We are exploring growth and reproduction 
requirements for two species of small mammals with different 
habitat requirements. Available water rather than available food 
seems to be a much more serious contraint on successful reproduc- 
tion. There is a rate of weight loss by the mother beyond which no 
matter what the combination of food type or quantity or amount 
of water, the young are allowed to die. 


1577 (ORNL-tr—4186) Reproduction of Corbicula leana 
. Fuziwara, T. Translated by H. Kubota from Kairuigaku 
Zasshi; 34: 54-56(1975). 3p. Dep. NTIS $3.50. 

The ovulation of a freshwater clam, Corbicula leana, which 
has hitherto been believed to be a viviparous species was observed 
both in indoor laboratory and outdoor culture pond. Clams ovulate 
all the year round in an aquarium with water temperature higher 
than 19°C. Eggs develop into D-shaped larvae. Spawning and 
development to D-shape larva are also observed in the same way 
in an outdoor culture pond. Thus, reproduction of C. leana is of 
both ovoviviparity and oviparity. D-shaped larvae are reached 
within 60 hours after being spawned in water temperature higher 
than 20°C. Ovulation takes place simultaneously for all clams kept 
in either aquarium or culture pond. 


1578 Further observations of the feeding ecology of postlarval 
pinfish, Lagodon rhomboides, and spot, Leiostomus xanthurus. Kjel- 
son, M.A.; Johnson, G.N. (Atlantic Estuarine Fisheries Center, 
Beaufort, NC). Fish. Bull.; 74: No. 2, 423-432(Apr 1976). 

The effect of current on feeding, temporal variation in food 
consumption, and the effect of predator and prey size on food 
preferences were evaluated for postlarval stages of pinfish, 
Lagodon rhomboides, and spot, Leiostomus xanthurus. Field and 
laboratory observations indicated that pinfish feeding rates 
decreased as water current velocity increased. Similar behavior 
was noted in spot from field observations, but spot feeding rates in 
the laboratory were highest when a slight current was present. 
Mean gut contents of postlarvae collected at midday over a 2-mo 
period ranged from 0.4 to 38 copepods/fish. The mean coefficient 
of variation for the number of copepods per fish in a single midday 
sample (n = 20 fish) was 20 percent. Maximum daily feeding rates 
were estimated at 17 and 26 copepods/h for spot and pinfish, 
respectively. Field and laboratory data confirmed that as postlarval 
size increases the size of their prey also increases. Refined esti- 
mates of postlarval evacuation rates and daily rations also are 
presented. Daily ration estimates as a percent of the fish’s wet 
body weight were 9 percent for both species. The ration estimates 
for both species were greater than metabolic needs estimated from 
oxygen consumption measurements. 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 461, 1139, 1175, 1595, 1596, 
1598, 1604, 1608, 1625, 1626, 1635, 1649, 1663, 1671, 1673, 
1674, 1675, 1681, 1684 


1579 (BNL—21439) Mechanism-oriented research in the 
of health of 


evaluation energy technologies. Borg, D.C.; 
Frank, R. (Brookhaven National Lab., Upton, N.Y. (USA)). 1976. 
Contract E(30-1)-16. 26p. (CONF-760136—1). Dep. NTIS $4.50. 

From Health problems of energy technologies; Pinehurst, 
North Carolina, United States of America (USA) (7 Jan 1976). 

Understanding the nature of the biological nse to a 
hazard gives the best insight in the prediction or best estimation of 
such effects in long-range potential, how it may be prevented or 
reversed or how its impacts might be alleviated by suitable treat- 
ment. In mechanistic research, whether molecular and cellular or 
at tissue or whole animal levels, several factors must be included. 
Some are age, sex, genotype, immune status, nutrition, and a host 
of properties of the ambient environment. The following interac- 
tions should also be considered in any such studies of the pollu- 
tants related to energy technologies: chemical status of the pollu- 
tants, transport of the pollutant through cellular membranes; in- 
teractions of the pollutant with membrane components; intracellu- 
lar biotransformation of the pollutant; interaction with intracellular 
constituents; mutagenic potential; and the nature of binding or re- 
tention of agents, sometimes with release and delayed toxic 
manifestation. (PCS) 


1580 (CONF-760568—2) Electron microscopic analysis of 
mitochondrial DNA sequences from petite and grande yeast. 
Locker, J.; Rabinowitz, M. (Chi Univ., Ill. (USA)). 1976. 
Contract E(11-1)-69. 12p. Dep. $3.50. 

From International conference on the genetic function of 
mitochondrial DNA; Bari, Italy (24 May 1976). 

Some topics discussed are size analysis of DNA molecules; 
correlation between circle monomer length and kinetic complexity; 
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bimolecular renaturation and construction of heterohybrids; effect 
of incandescent light on covalently closed circular DNA; denatura- 
tion and renaturation of linear DNA; purification of covalently 
closed circular DNA, branch migration in renatured circles of 
petite DNA; and use of data from hybridization of petites for con- 
struction of genetic maps. (HLW) 


1581 (ORNL/CSD—1) Computation of DNA synthesis rates 
from flow microfluorometric histograms. I. Theory. Heidel, J.W.; 
Quarles, J.M.; Tennant, R.W. (Oak Ridge National Lab., Tenn. 
eo Jul 1976. Contract W-7405-eng-26. 1lp. Dep. NTIS 


The rate of DNA replication during the synthetic phase of 
the cell cycle is an important and distinguishing characteristic of 
cells. His ms of the number of cells vs fluorescence (i.e., 
amount of DNA) yield peaks at the first gap phase and also the 
mitosis phase; cells in the synthetic phase are represented between 
the peaks. A mathematical analysis of this relationship is made 
based on previous work on rate of growth of Bacillus cereus 
between divisions, and the rate of DNA synthesis during S phase 
by mammalian cells in vitro. 


1582 (RLO—2225-T15-20) Photobiology and photochemistry 
of ribonucleic acids. Progress report, March 1974—March 1975. 
Gordon, M.P. (Washington Univ., Seattle (USA)). 1975. Contract 
AT(4S5-1)-2225-TAI5. 21p. Dep. NTIS $3.50. 

Progress is reported on the following research projects: 
assay of template activity of uv-irradiated self-replicating RNA; 
photochemical lesions induced in RNA by 254 nm radiation; effect 
of uv radiation on binding of replicase by RNA; photobiology and 
photochemistry of a DNA- containing plant virus, cauliflower 
mosaic virus; uv inactivation dose response and photoreactivation; 
dose response for photoreactivation; repair of uv-irradiated DNA 
and RNA in plants; recovery of DNA photoreactivating activity in 
dark-treated plants; and photochemistry and photobiology of 
phenotypic hybrid viruses. (HLN) 


1583 (SRO—888-1, pp 14-49) Biochemical basis of paraquat 
induced oleoresin production in pines. Finnerty, W.R. Jul 1976. 

In Multidisciplinary research program directed toward 
utilization of solar energy through bioconversion of renewable 
resources. 

The metabolic changes occurring in slash pine following the 
application of paraquat are accessible to biochemical analyses. The 
metabolic patterns observed reflect specific alterations in the levels 
of total keto-acids, soluble carbohydrate, and amino acids. The ac- 
cumulation of keto acid suggests a possible metabolic relationship 
to the loss of soluble carbohydrate. A preliminary relationship 
between protein degradation induced by paraquat treatment and 
the concomitant accumulation of amino acids bears further con- 
sideration as a major pathway for carbon mobilization. The forma- 
tion and existence of free radicals in biological systems have 
received experimental support, in turn, forming the basis for in 
vivo oxidation of unsaturated lipids. Increased peroxidative activity 
has been demonstrated in paraquat-treated slash pine. Results to 
late indicate that free fatty acid represents a minor component of 
the total lipid complement in both normal and paraquat-treated 
pine. Metabolic changes accompanying increased oleoresin synthe- 
sis, whether seasonal or paraquat-induced, are similar if not identi- 
cal. Diverse data indicates the increased synthesis of resin is a 
"‘normal’’ wound and senescent response in pines. The paraquat 
effect on oleoresin synthesis is not an unique metabolic response 
but, rather, represents an acceleration of the normal pathways of 
terpene biosynthesis. Paraquat stimulates a series of irreversible 
metabolic reactions of a catabolic nature providing carbon precur- 
sors for resin acids synthesis at sites yet undetermined. 


1584 (ORNL-tr—4123) Is there an enzyme action of the 
material separated from roots in the precipitation of effluent from 
the manufacture of rum. Seidel, K.; Happel, H. Translated by M. 
Gerrard from Naturwissenschaften; 62: 300(1975). Ip. Dep. NTIS 
$3.50. 

Methods for the treatment of rum manufacture effluents are 
discussed. Possible uses of these effluents in animal feeds and for 
the manufacture of ceramics are suggested. (CH) 


1585 Symmetry in nucleic acid structure and its role in 
protein—nucleic acid interactions. Sobell, H.M. (Univ. of 
Rochester, NY). Annu. Rev. Biophys. Bioeng.; 5: 307-335(1976). 

It is clear that symmetry concepts will play an increasingly 
important role in understanding the structural aspects of many 
protein—nucleic acid interactions. This review summarizes current 
data and concepts along these lines. Exact crystallographic sym- 
metries are rarely expected to occur in biological systems, and the 
departures from symmetry that occur may eventually prove to play 
important roles in modulating physiological function. In this 
respect, x-ray crystallography can make important additions to our 
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understanding of the atomic nature of these associations, and it is 
hoped that the next review in this area will describe these. 


1586 Luminescence studies on Bence—Jones proteins and 

t chains of immunoglobulins and their subunits. Longworth, 
J.W.; McLaughlin, CLe L.; Solomon, A. (Oak Ridge National Lab., 
TN). Biochemistry; 15: No. 14, 2953-2958(13 Jul 1976). 

To provide information on the tertiary structure of the an- 
tibody molecule we have investigated the luminescent properties of 
the light polypeptide chain of human immunoglobulins. The 
fluorescence and phosphorescence yields, spectra, lifetimes, and 
anisotropies of a large number of homogeneous light chains, i.e., 
Bence—Jones proteins and light chains derived from myeloma 
proteins, were measured. No two proteins gave identical tyrosyl or 
tryptophyl fluorescence spectra in comparative studies on over 75 
proteins belonging to the four basic subgroups of kappa chains and 
of lambda chains. Spectral differences were apparent even among 

roteins exhibiting more than 85 percent amino acid sequence 
identity. The fluorescence yields of tyrosine and tryptophan varied 
10- and 100-fold, respectively; the Stokes’ shift of tryptophan 
ranged from 328 to 365 nm, but that for tyrosine was apparently 
invariant (305 to 307 nm). Emission as well as excitation spectra 
showed tyrosyl and tryptophyl residues interact minimally or not at 
all. Fluorescence lifetimes of the tyrosyl and tryptophy! contribu- 
tions were measured separately, and the apparent natural lifetimes 
were calculated. Proteins could be grouped in accordance with 
similarities in fluorescence lifetimes and fluorescence yields; there 
was no evident relationship between these groupings and the light 
chain type (kappa or lambda), amino acid sequence, or tryptophan 
content. 


1587 Effects of pressure upon the fluorescence of the 

riboflavin binding protein and its flavin mononucleotide complex. 

Li, T.M.; Hook, J.W. III; Drickamer, H.G.; Weber, G. (Univ. of Il- 

= Urbana). Biochemistry; 15: No. 15, 3205-3211(27 Jul 
). 

The effect of pressure in the range of 10-°-10 kbars upon 
the ultraviolet fluorescence of the riboflavin binding protein and 
the fluorescence of its complex with flavin mononucleotide has 
been studied. The fluorescence spectrum of the isolated protein 
showed a reversible red shift of 12 nm (1000 cm~') at high pres- 
sure, indicating the reversible exposure of the tryptophan to sol- 
vent. From the pressure dependence of the visible fluorescence of 
the protein-flavin complex in the region of 1-4 kbars the volume 
change in dissociation of the protein-ligand complex was estimated 
to be +3.3 ml/mol. A very sharp increase in fluorescence—up to 
30-fold of the low-pressure value—takes place in the region 5-8 
kbars. This increase is due to release of the flavin from the com- 
plex and is assigned to pressure denaturation of the protein. The 
midpoint, p/sub '/,/, of this transition was found at 6.5 kbars and 
the change in volume, AV, in the reaction (native-to-denatured) 
was calculated to be -74 ml/mol. Addition of up to 30 percent 
methanol results in a progressive decrease both in AV and p/sub 
'/,/, in agreement with the concept that hydrophobic bonding sta- 
bilizes the native structure. 


1588 Conditional lethal mutants of adenovirus type-2-Simian 
virus 40 hybrids. II. Ad2*ND1 host-range mutants that synthesize 

ts of the Ad2*ND1 30K protein. Grodzicker, T.; Lewis, 
J.B.; Anderson, C.W. (Cold Spring Harbor Lab., New York). J. 
Virol.; 19: No. 2, 559-571(Aug 1976). 

Adenovirus type 2 (Ad2) grows 1,000 times less well in 
monkey cells than in human cells. This defect can be overcome, 
not only upon co-infection of cells with simian virus 40 (SV40), 
but also when the relevant part of the SV40 genome is integrated 
into the adenovirus genome to form an adenovirus-SV40 hybrid 
virus. We have used the nondefective Ad2-SV40 hybrid virus 
Ad2*ND1, which contains an insertion of 17 percent of the SV40 
genome, to isolate host-range mutants which are defective in 
growth on monkey cells although they grow normally on human 
cells. Like Ad2, these mutants are defective in the synthesis of late 
proteins in monkey cells. A 30,000-molecular-weight protein 
(30K), unique to Ad2*ND1-infected cells, can be synthesized in 
vitro, using Ad2*ND1 mRNA that contains SV40 sequences. 30K 
is not seen in cells infected with those host-range mutants that are 
most defective in growth on monkey cells, and translation in vitro 
of SV40-specific mRNA from these cells produces new unique 
polypeptides, instead of 30K. Genetic and biochemical analyses in- 
dicate that these mutants carry point mutations rather than dele- 
tions. 


1589 7-methyl-guanosine and efficiency of RNA translation. 
Shih, D.S.; Dasgupta, R.; Kaesberg, P. (Univ. of Wisconsin, Madis- 
on). J. Virol.; 19: No. 2, 637-642(Aug 1976). 

Brome mosaic virus RNAs 3 and 4 were chemically 
modified to remove the terminal 7-methyl-guanosine (m’G) struc- 
ture, and the modified RNAs were tested for their messenger ac- 
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tivity in a cell-free system derived from wheat embryo. Amino acid 
incorporation and ribosome-binding data show that removal of 

m’G results in reduction, but not complete abolition, of the mes- 
senger activity of the RNA. This suggests that the function of m’G 
may be related to efficient translation of messenger RNA. Possible 
—_ of other structural factors in RNA translation is 
discu - 


1590 Differential degradation of messenger RNAs in mam- 
malian cells. Stiles, C.D.; Lee, K.L.; Kenney, F.T. (Univ. of Ten- 
nessee, Oak Ridge). Proc. Natl. Acad. Sci. U.S.A.; 73: No. 8, 2634- 
2638(Aug 1976). 

Through the use of an assay that measures cellular capacity 
for specific enzyme synthesis, mRNA of alanine aminotransferase 
(EC 2.6.1.2; l-alanine:2-oxoglutarate aminotransferase) was found 
to be degraded with a half-life of 12—14 hr in cultured Reuber H- 
35 cells; mRNA of tyrosine aminotransferase (EC 2.61.5; I- 
tyrosine:2-oxoglutarate aminotransferase) has a half-life of 2 hr in 
the same cells. Rates of degradation of the mRNAs are the same 
whether new mRNA accumulation is blocked by removal of the 
steroid inducer or by inhibition of mRNA synthesis (actinomycin). 
Cycloheximide inhibits the normally rapid turnover of tyrosine 
aminotransferase mRNA, but agents such as puromycin and sodi- 
um fluoride, which disrupt polysome structure, do not alter the 
turnover rate of the tyrosine and alanine aminotransferase mRNAs. 
The tyrosine and alanine aminotransferase mRNAs appear to be 
translated at equivalent rates. The data suggest that the degrada- 
tion rate of these two mRNAs is determined by the polynucleotide 
structure of the mRNA molecules at or near the site for ribosome 
binding and initiation. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 1408, 1579, 1581 


1591 (FMI— 1000-767) Are chromosomal changes related to 
etiologic agents. Rowley, J.D. (Franklin McLean Memorial 
Research Inst., Chicago, Ill. (USA)). 1976. Contract E(11-1)-69. 
10p. (CONF-760538—1). Dep. NTIS $3.50. 

From Symposium on environmental carcinogenesis; Toron- 
to, Canada (6 May 1976). 

The hypothesis that specific chromosomal abnormalities in 
human tumors are related to particular etiologic agents is 
discussed. The following lines of evidence are considered; nonran- 
dom chromosomal abnormalities in leukemia, lymphomas, menin- 
giomas, and other tumors; experimental evidence relating nonran- 
dom changes to etiologic agents; and tumors with known etiology 
in humans. 


1592 (LA-UR—76-1286) Review of rapid cell analysis and 
automation of disease diagnosis using flow microfluorometry. Cram, 
L.S. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract 
W-7405-Eng-36. 12p. (CONF-760917—1). Dep. NTIS $3.50. 

From 2. international symposium on rapid methods and au- 
tomation in microbiology; Cambridge, United Kingdom of Great 
Britain and Northern Ireland (UK) (19 Sep 1976). 

Rapid single-cell flow-analysis techniques such as flow 
microfluorometry (FMF) have been shown to have clinical appli- 
cations in microbiology, virology, immunology, and cell biology. 
The potential capabilities of such a handling system have always 
been numerous and are now rapidly becoming proven capabilities 
as the number of institutions involved in rapid cell analysis and 
sorting increases. The purpose of this review will be to discuss 
briefly the operational features of the instrumentation and its 
analytical capabilities; discuss in some detail a few applications 
that are of interest to those attending the Symposium, review 
briefly a broad scope of applications in order to demonstrate in- 
strumental versatility, and stimulate new ideas; and provide suffi- 
cient reference material to enable one new in the field to locate 
quickly the pertinent information. 


1593 Demonstration of the roe gy effect of human alpha- 
fetoprotein on in vitro transformation of human lym 
Yachnin, S. (Univ. of Chicago). Proc. Natl. Acad. Sci. U.S.A.; 73: 
No. 8, 2857-2861(Aug 1976). 

We have studied the effects of human alpha-fetoprotein 
(HAFP), isolated from the serum and ascitic fluid of a hepatoma- 
bearing patient, on the in vitro transformation of human peripheral 
blood lymphocytes by a variety of mitogenic stimuli. At a concen- 
tration of 2.5 mg/ml, HAFP inhibited the lymphocyte response to 
phytohemagglutinin, concanavalin A, and rabbit anti-human 
thymocyte serum, but failed to inhibit the response to pokeweed 
mitogen. HAFP was able to inhibit the one-way mixed lymphocyte 
culture at concentrations of 250—500 pg/ml, but failed to inhibit 
at 100 yg/ml. Exposure of lymphocytes to 2.2 mg/ml of HAFP for 
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18 hr did not result in significant gp eee aye and such 
cells washed free of HAFP were — ipating in 
the mixed lymphocyte culture. HAF ca inn it lymp! 
E-rosette formation. Fetal HAFP was more effective in inhibitin 
human lymphocyte responses than toma HAFP. These experi- 
ments support the suggestion that HAFP plays an important immu- 
noregulatory role coins @ fetal development, possibly through the 
suppression of thymus-derived lymphocytes responses to antigenic 
stimuli; they also suggest that there are important differences in 
the biological properties of hepatoma and fetal HAFP. 


GENETICS 
REFER ALSO TO CITATION(S) 461, 1580, 1588 


1594 (BNL—21522) pe ee ae of somatic hybrid 
plants and further a selective systems. Smith, H.H. 
(Brookhaven Nation hg N.Y. (USA)). = Contract 
E(30-1)-16. 7p. (CONF-160715-—1). Dep. NTIS $3.5 
1976) From Cell genetics in higher plants; Sceged, a (5 Jul 
Efficient selection systems are necessary in order to recover 
hybrids produced by fusion of somatic cell protoplasts. Since few 
such systems have been developed, those presently available 
deserve full exploitation. We have used a model system involving 
interspecific tumorous Nicotiana hybrids that can be cultured, and 
hence selected, on media that fail to support or give less vigorous 
growth of the parental species. Mature interspecific parasexual 
hybrid plants were produced by this means in 1972 and, more 
recently, this result has been verified and extended. This paper re- 
ports on: the characterization of first generation somatic hybrid 
plants and their second generation progeny; an experimental setup 
designed to determine if parasexual techniques can extend the 
range of hybridization beyond that possible by sexual methods; and 
an experimental setup, involving the Nicotiana tumor selection 
— aimed at demonstrating genetic transformation in higher 
plants. 


1595 (COO—2814-1) DNA damage and repair mechanism. 
Grossman, L. (Johns Hopkins Univ., Baltimore, Md. (USA)). 
1976. 25p. Dep. NTIS $3.50. 

The ability of cells to survive in an environment specifically 

damaging to its DNA can be attributed to a variety of inherent 
repair mechanisms. This is a form of repair in which alterations are 
directly reversed to their original form. This reversibility is exem- 
plified by the photoreactivation of ultraviolet-induced pyrimidine 
dimers. This phenomenon is attributable to the action of an en- 
zyme, photolyase (photoreactivating enzyme), which is able to 
monomerize the uv-induced pyrimidine dimers in the presence of 
320 to 370 nm light. Dilution of damage can be effected through a 
series of sister chromatid exchanges, controlled by recombinational 
mechanisms as a postreplication event. In this form of repair, repli- 
cation proceeds to the point of damage, stops and resumes at the 
point of the next initiation site resulting in a gap in the newly 
synthesized daughter strand. It is presumed that } od strands con- 
taining damaged regions exchange with un regions of 
other DNA, strands, resulting in the eventual dilution of such 
damage. 
1596 (COO—3516-9) Mitochondrial phenotypes and geno- 
types in yeast. Technical annual progress report, September 1, 
1975—August 31, 1976. Rouslin, W. (Rutgers--the State Univ., 
New Brunswick, NJ. (USA)). 1976. Contract E(11-1)-3516. Tp. 
Dep. NTIS $3.50. 

An eight component yeast complex III preparation has been 
obtained which contains up to 6.2 nanomoles of heme b per mg 
protein. Studies in which the enzyme activity associated with the 
complex (reduced CoQ-cytochrome c reductase) was monitored, 
and in which in vivo “C-leucine i tion into whole washed 
mitochondrial membranes was out suggest that (1) en- 
trance of mitochondrially translated proteins into the oy 
al inner membrane is not dependent a prior build up 
cytoplasmically made sraee wear and (2) that catabolite repression 
of the formation of cytoplasmically made precursors is mediated 
by a mitochondrially translated repressor protein. 


1597 (SAN—779XS5) Facilitation of transplantation by serum 
factors. Progress Progress report, April 1, 1975—March 31, 1976. Feidman, 
J.D. —— Clinic and Research Foundation, La -_ Calif. 
— 1976. Contract AT(04-3)-779. 8p. Dep. NTIS $3.50. 

Progress is reported on the following bnvny projects: 
macrophages and T lymphocytes as effector cells in tumor models; 
effects of supernatants of activated mac and lymphocytes 
on tumor growth; membrane anti lect of genetics in the 
— model; and measurement of Ab, by Ig class, and of Ag—Ab. 
(HLW) 
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REFER ALSO TO CITATION(S) 1547, 1605, 1608, 1649, 1680 


fects of de processes, cancer and Progress re- 
port X, 1 May 1975—30 April 1976. Knox, W.E. (New England 
Deaconess Hospital, Boston, Mass. (USA)). Jun 1976. Contract 
E(11-1)-3085. 23p. Dep. NTIS $3.50. 

The accumulated analysis of tissues shows statistically sig- 
nificant discriminations between normal and neoplastic tissues of a 
variety of types. The practical identification of cancer by chemical 
means is thus possible, in principle. The principle itself is of im- 
mediate importance: that cancers share a common chemical pat- 
tern that can be sought in diagnostic studies, and targeted for 
therapeutic manipulations. To pursue these studies, additional 
varieties of transplantable neoplasms were produced and 
described. The common composition shared by neoplasms bears 
many resemblances to that of normal immature tissues, and this 
has reinforced interest in the programmed gene expressions we 
have studied during development. The development of physiologi- 
cal functions in parallel with the appearance of enzyme com- 
ponents in differentiating tissues has also been a fertile field. In- 
stances of gene mutation associated with absence of an enzyme 
and consequently with severe functional impairment have been 
simpler to analyze. A study of phenylketonuria was begun, this 
time focussing our knowledge of the regulation of gene expression 
to produce an experimental model of the diesease. A new mutation 
in the rat causing infantile ichthyosis was identified and isolated. 
One sign of the disease is hyperkeratosis, analogous to that seen in 
preneoplastic lesions. The susceptibility of these animals to car- 
cinogenesis in the skin is being studied. The quantitative analysis 
of numerous enzymes in various tissues has disclosed a variety of 
new isozymes which have been studied sufficiently to define them 
as chemically new species and to survey their possible functional 
importance. The include the several glutaminases, glutamine 
synthetase and its associated transferase isozyme (glutamine 
hydroxylamine transferase), and the new arginase of non-hepatic 
tissues. car 


1599 (LBL—4878) Steady state photosynthesis in alfalfa: ef- 
fects of carbon dioxide concentration. Platt, S.G. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). May 1976. Contract 
W-7405-Eng-48. 152p. Dep. NTIS $6.75. 

Thesis. 

Leafy plants such as alfalfa are a possible source of protein 
for direct human consumption. Ultimately an understanding of car- 
bon metabolism and its regulation in leaves may allow for manipu- 
lation of their metabolic processes to cause enhanced production 
of desirable constituents and increased crop yield. To that end 
photosynthetic carbon metabolism in whole alfalfa leaflets was in- 
vestigated using the techniques of steady state and perturbed 
steady state photosynthesis. Alfalfa gas exchange parameters were 
also investigated. The initial step of this study consisted of the 
development of a method for successfully carrying out kinetic 
tracer studies of photosynthesis with whole alfalfa leaflets exposed 
to “CO, under steady state and perturbed steady state conditions. 
It provides for removal of individual leaf samples as a function of 
time. 


pe om (SRO—638-10) Nucleic acid metabolism during seed 

Comprehensive progress report, September 
1973-_June 1976. Dure, L.S. Ill. (Georgia Univ., Athens (USA). 
Dept. of Biochemistry). Jun 1976. Contract E(38- 1)-638. 22p. 
Dep. NTIS $3.50. 

Progress is reported on studies on the biochemistry of cot- 
ton seed embryogenesis and germination. Data are included on the 
processing of the stored mRNA of cotton cotyledons during early 
germination, the characterization of the cotton genome, and the 
development of the cotton chloroplast protein synthesizing system 
during germination. (CH) 


1601 Sodium relations in desert plants. V. Cation balance 
when grown in solution culture and in the field in three species of 
Lycium from the northern Mojave desert. Ashcroft, R.T.; Wallace, 
A. (Univ. of California, Los Angeles). Soil Sci.; 122: No. 1, 48- 
51(Jul 1976). 

Three species of Lycium (wolfberry or desert thorn) are in- 
dicators of saline conditions of the soils of the northern Mojave 
Desert on which they grow and range from a halophyte (Lycium 
shockleyi Gray) to a partial halophyte (Lycium pallidum Miers) to 
a _nonhalophyte (Lycium andersonii Gray). Each species was 
grown in nutrient solutions with varying Na levels to determine if 
= differential responses to cations in the field were reproducible 

the glasshouse. The differences in Na, K, and Ca contents of 
aeanes of L. andersonii, L. pallidum, and L. shockleyi grown in 


1598 (COO—3085-51) Regulations of in animals: ef- 
velopmental 
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nutrient solution with varying cation levels were similar to those 
for plants grown in the field. L. shockleyi accumulated large quan- 
tities of Na in leaves when supplied irrespective of the level of Na 
or of K and Ca in the nutrient substrate. Root and leaf analyses in- 
dicate that L. andersonii is a poor accumulator of Na and that the 
other two Lycium species transport Na to shoots rather than retain 
it in roots. A high level of NaCl in the nutrient substrate resulted 
in increased total cations in all three species; in L. shockleyi the 
increase was the result of an increased Na, but in L. andersonii it 
was due to increased Ca. There was no relationship in total cation 
contents of the plants with total contents of N + P + Cl (me basis 
as ions are absorbed by plants). In whole plants collected from the 
field, high cation concentrations in leaves were related to dif- 
ferential distribution among plant parts for the three species so 
that leaf differences were compensated for without differences on 
the whole plant basis. 


1602 Enzymatic degradation of uracil-containing DNA. II. 
Evidence of N-glycosidase and nuclease activities in unfractionated 
extracts of Bacillus subtilis. Duncan, J.; Hamilton, L.; Friedberg, 
E.C. (Stanford Univ., CA). J. Virol.; 19: No. 2, 338-345(Aug 
1976). 

Further studies have confirmed our earlier observation that 
in the presence of EDTA, degradation of phage PBS2 [*H]uracil- 
labeled DNA is effected by an N-glycosidase activity in extracts of 
Bacillus subtilis that removes free uracil from DNA. In addition, 
such extracts contain a nuclease activity that attacks PBS2 DNA in 
the presence of CaCl,. The nuclease activity is not observed under 
conditions that inactivate N-glycosidase activity but does attack 
DNA that has been preincubated to remove uracil by N- 
glycosidase action. We therefore postulate that the nuclease 
requires N-glycosidase action to generate substrate for its activity, 
i.e., the nuclease appears to attack depyrimidinated sites rather 
than uracil sites in phage PBS2 DNA. 


1603 Control of renal vitamin D hydroxylases in birds by sex 
hormones. Tanaka, Y.; Castillo, L.; DeLuca, H.F. (Univ. of 
Wisconsin, Madison). Proc. Natl. Acad. Sci. U.S.A.; 73: No. 8, 
2701-2705(Aug 1976). 

Kidney homogenates from adult male Japanese quail or 
chickens demonstrate hydroxylase activity predominantly for the 
24 rather than the | position of 25-hydroxyvitamin D, (25-hydrox- 
ycholecalciferol). A single injection of 5 mg of estradiol-178 into a 
male bird completely suppresses the 24-hydroxylase and greatly in- 
creases the 1-hydroxylase activity. Immature males do not respond 
well to estrogen alone, but they do respond well to estradiol plus 
testosterone. Testosterone alone has little or no effect on the 
hydroxylases of either species. Castrated male chickens show an 
estradiol response only when testosterone is also given. Optimal 24 
hr responses to 5 mg of estradiol per kg in the castrate male were 
obtained with about 12 mg of testosterone per kg. These optimal 
amounts of estradiol and testerone increased the activity of 25- 
hydroxyvitamin D,-1-hydroxylase approximately 225-fold [this en- 
zyme is also known as 25-hydroxycholecalciferol 1-monoox- 
ygenase; 25-hydroxycholecaliciferol.NADPH: oxygen oxidoreduc- 
tase (hydroxylating), EC1.14.13.13]. These results demonstrate a 
strong regulation by the sex hormones of the renal vitamin D 
hydroxylases in birds. 


1604 Bacteriophage T3 and T7 early RNAs are translated by 
eukaryotic 80S ribosomes: active phage T3 coded S-adenosyl- 
methionine cleaving enzyme is synthesized. Anderson, C.W. 
(Brookhaven National Lab., Upton, NY); Atkins, J.F.; Dunn, J.J. 
Proc. Natl. Acad. Sci. U.S.A.; 73: No. 8, 2752-2756(Aug 1976). 

RNA transcribed in vitro from the early region of bac- 
teriophage T3 or T7 was translated by cytoplasmic ribosomes 
which synthesized protein in cell-free systems prepared from mam- 
malian cells and wheat germ. The proteins synthesized in vitro and 
their counterparts prepared from infected Escherichia coli 
comigrate by polyacrylamide gel electrophoresis with sodium 
dodecyl sulfate and are similarly affected by deletion or amber 
bacteriophage mutations. Bacteriophage T3 codes for an enzyme 
that cleaves S-adenosylmethionine and this activity was detected 
among the products of the mammalian cell-free system. Bac- 
teriophage T3 or T7 RNA, after endoribonuclease Ill (EC 
3.1.4.24) cleavage, gave higher levels of incorporation into phage 
T3 or T7 polypeptides than when an equivalent amount of the un- 
cleaved RNA was added to the eukaryotic cell-free systems. 
Methylation of phage T3 or T7 RNAs is apparently not required 
for translation in either the wheat germ or mammalian cell-free 
system. The ability of T3 and T7 RNA to be translated in the 
presence of saturating amounts of natural eukaryotic mRNAs sug- 
gests that many prokaryotic genes introduced into mammalian cells 
— be expressed if they were transcribed in an appropriate 
‘orm. 
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1605 (RLO—2225-T-16) comet formation, life span, 
fate, and tial for repopulating tissues of irradiated 
animals. ress report. (Washin se Univ., Seattle (USA)). 15 
Apr 1975. Contract RT 45- 1)- 2228. 6p. Dep. "NTIS $3.50. 

Progress is reported on studies of lymphocyte formation, life 
span, fate, and potential for repopulating hemopoietic tissues of ir- 
radiated animals. The labeling of lymphocytes with *H-deoxy- 
cytidine (#H-CdR) gave good results when compared with *H- 
thymidine (H-TdR) labeling. Changes in pyrimidine metabolism 
during lymphopoiesis were studied by culturing rat thoracic duct 
lymphocytes on syngeneic fibroblast monolayers in the continued 
presence of PHA. A list is included of papers published and in 
print that report the results of studies in detail. (CH) 


MEDICINE 


1606 (LA-UR—76-1355) Pulsatile flow through a tube con- 
taining rigid and distensible sections. Daly, B.J. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). 1976. Contract W-7405-Eng-36. 7p. 
(CONF-760664—1). Dep. NTIS $3.50. 

From 5. international conference on numerical methods in 
fluid dynamics; Enschede, Netherlands (28 Jun 1976). 

It is common surgical pactice to replace or bypass defective 
sections of artery with prosthetic tubing that is stiffer than the 
natural artery. This abrupt variation in elasticity produces distor- 
tions of the adjacent flow field that could contribute to the failure 
of connective sutures or the dislodgement of thrombi, resulting in 
embolisms downstream. However, by the proper choice of prosthe- 
sis diameter one should be able to minimize these adverse effects. 
A numerical technique has been developed to study the pulsatile 
flow of blood from a natural artery into a rigid tube of arbitrary 
diameter. This method is used to investigate the effects of varia- 
tions in rigid tube diameter on the flow development at the junc- 
ture with the distensible artery. The computation procedure is an 
extension of the arbitrary lagrangian eulerian (ALE) method. 


1607 (LA-UR—76-1675) Considerations in the development 
of the utility of stable isotopes in science, medicine, and agriculture, 
and environmental studies. Matwiyoff, N.A. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-Eng-36. IlIp. 
(CONF-760834—1). Dep. NTIS $3.50. 

From Conference of the FAO/IAEA division of Atomic 
Energy in food and agriculture; Vienna, Austria (2 Aug 1976). 

The prospects for the broad scale development of the utility 
of stable isotopes in science, medicine, agriculture, and environ- 
mental studies are considered with emphasis on the current status 
of isotope production, synthesis of isotopically labelled com- 
pounds, and analytical techniques. 


1608 (TID—27065) Biochemical studies on the ocular lens in 
relation to catartogenesis. Progress report, July 1, 1975—June 30, 
1976. Kinsey, V.E.; Reddy, V.N. (Oakland Univ., Rochester, Mich. 
(USA). Inst. of Biological Sciences). 1976. Contract AT(11-1)- 
2012. 53p. Dep. NTIS $4.50. 

Results are reported from _ investigations of various 
biochemical parameters during the development and reversal of 
galactose cataract in rats. It was shown that is is possible to reverse 
lens opacities even after the development of mature cataracts and 
that along with the reversal of the lens opacity the levels of GSH 
and free amino acids return to near normal values although a small 
pinhead opacity persists. The lenses during the reversal phase show 
continued hydration despite the disappearance of dulcitol. The 
degree of hydration was correlated with the continued elevation of 
sodium ion in the lens. Glutathione synthesis was studied in lens 
extracts of normal and galactose-fed animals. Even though glu- 
tathione (GSH) level decreases by 80 percent within 48 hours 
after feeding galactose, the extracts from such lenses are capable 
of synthesizing the same amount of GSH as a normal lens. There 
was some decrease in GSH synthesis after the development of ma- 
ture cataracts (20 days), probably due to the loss of proteins and 
other enzymes including those involved in the synthesis of the 
tripeptide. These findings are somewhat different from those ob- 
served previously in cataracts induced by x-irradiation in which it 
has been reported that there was a correlation between the 
decrease in GSH synthes:s and cataract formation. It appears, 
therefore, that the mechanism of loss of GSH in galactose cataract 
is different from that in radioinduced cataract. The role of elec- 
trolytes in lens hydration in the normal and cataractous lens was 
also studied. (CH) 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 1393, 1702, 1704 
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1609 (BNL—21652) Radiopharmaceuticals and tumor detec- 
tion. Ansari, A.N.; Atkins, H.L. (Brookhaven National Lab., 
my N.Y. (USA)). 1976. Contract E(30-1)-16. 30p. Dep. NTIS 


A number of radiopharmaceuticals are evaluated as to their 
usefulness for the reliable localization of malignant tumors by 
radioisotope scanning. Compounds discussed include “™Se- 
selenomethionine, **P-phosphate, /sup 99m/Tc-phosphate, Ga- 
citrate, and '''In-bleomycin. It is pointed out that no ideal agent 
has yet been found and that considerable difficulties exist in com- 
paring one clinical series with another. (CH) 


1610 (COO—3333-29) New imaging systems in nuclear 
medicine. Technical progress report, July 1, 1975—March 15, 
1976. Brownell, G.L. (Massachusetts General Hospital, Boston 
(USA)). 1976. Contract E(11-1)-3333. 18p. Dep. NTIS $3.50. 

This progress report covers four areas: development of 
positron instrumentation, development of NUMEDICS computer 
system and software, application of cyclotron-produced iso 
(UC, “Ga, @N, “O, and Rb), and application of the NUMEDICS 
computer system in nuclear medicine. The development of trans- 
verse section positron imaging has had a significant impact and a 
positron camera was designed specifically for transverse section 
imaging of heart and lungs. The computer net (NUMEDICS II) is 
progressing rapidly in design and software development. Clinical 
studies have demonstrated the feasibility of measuring cerebral 
blood flow using a variety of positron emitting radiopharmaceuti- 
cals and oxygen utilization using *O,. Rubidium-82 also appears to 
be a promising agent for measurement of cerebral blood flow. 


1611 (LBL—4887) Radionuclide imaging with coded aper- 
tures and three-dimensional image reconstruction from f 
tomography. Chang, L.T. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). May 1976. Contract W-7405-ENG-48. 
189p. Dep. NTIS $7.50. 

Thesis. 

Two techniques for radionuclide imaging and reconstruction 
have been studied;; both are used for improvement of depth 
resolution. The first technique is called coded aperture imaging, 
which is a technique of tomographic imaging. The second 
technique is a special 3-D image reconstruction method which is 
introduced as an improvement to the so called focal-plane tomog- 
raphy. (auth) 


1612 (ORO—2401-94) Radioisotope studies utilizing a low 
level whole body counter and clinical of activation anal- 
ysis. Progress report. Brill, A.B. (Vanderbilt Univ., Nashville, 
aa (USA). Medical Center). 30 Apr 1976. 70p. Dep. NTIS 

Design modifications in radioisotope scanners are discussed. 
Studies on the radiation dose distribution in patients from /sup 
90m/Tc-albumin microspheres in the lungs, **Fe-citrate, "I-hippu- 
ran in kidney transplants, and /sup 99m/Tc-pyrophosphates are re- 
ported. Data on the levels of fallout "Co in normal individuals 
during 1975, as measured by whole-body counting, are reported. 
Results of studies on iodine metabolism in patients with hyperthy- 
roidism and with T;-thyrotoxicosis during "I therapy with activi- 
ties up to 17 mCi showed that the apparent volumes of distribution 
for different iodine compounds do not change appreciably during 
therapy in this dose range. Methods are described for measuring 
the content of Ca alone and Ca and P in bone tissues by transmis- 
— using a **Cf neutron source for activation of Ca and 

- (CH) 


1613 (UCLA—12-1073) Rationale and radiopharmaceuticals 
for myocardial imaging. Poe, N.D. (California Univ., Los Angeles 
(USA). Lab. of Nuclear Medicine and Radiation Biology). 1976. 
Contract E(04-1)-GEN-12. 23p. Dep. NTIS $3.50. 

Static radionuclide imaging procedures are now available 
for evaluating regional myocardial perfusion and for detecting 
acute myocardial infarction. Thallium-201, a radiopharmaceutical 
which possesses many of the characteristics of potassium analogs, 
at present is receiving the greatest attention as a regional blood 
flow indicator. Ischemic lesions appear as areas of decreased tracer 
uptake. Unfortunately, this agent is expensive, is in limited supply 
and has a photopeak which is low for optimum imaging. Positive 
infarct images can be obtained with various technetium-99m che- 
lates. Pyrop hate appears to be the best of the technetium 
compounds studied to date although the mechanism of uptake of 
the chelates has not yet been fully elucidated. Therefore, quantita- 
tive measurements of infarct size are not justified. As perfusion 
imaging and infarct imaging provide useful, complementary data, a 
dual tracer approach to evaluating patients with suspected corona- 
— disease and/or myocardial infarction is probably justifia- 
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1614 Adverse reactions to radiopharmaceuticals. Shani, J. 
(Hebrew Univ., Jerusalem); Atkins, H.L.; Wolf, W. Semin. Nucl. 
Med.; 6: No. 3, 305-328(Jul 1976). 

This review covers the side effects and adverse reactions to 
radiopharmaceuticals that were reported in the literature over the 
past 25 years. The information published prior to 1970 is sporadic, 
but due to the increased utilization of nuclear medicine procedures 
and the recognition that radiopharmaceuticals may have phar- 
macologic side effects, a registry has existed since 1971 to tabulate 
information on such effects. This survey is medical, rather than 
pharmaceutical in emphasis and so the adverse reactions are clas- 
sified according to the target-organ systems involved rather than 
according to the specific radionuclides or to pharmaceuticals. If 
any of the radiopharmaceuticals of present or past use are not 
mentioned in this review, it is because no reports on their side ef- 
fects were retrieved by us. Hopefully, the organized registry system 
suggested by the Society of Nuclear Medicine (SNM) will enable a 
a — recording of side effects from radiopharmaceuticals 
in the future. 


MICROBIOLOGY 


REFER ALSO TO CITATION(S) 1547 


PATHOLOGY 
REFER ALSO TO CITATION(S) 1579, 1727 


1615 Age incidence and site distribution of mammary dyspla- 
sias in young beagle bitches. Warner, M.R. (Univ. of California, 
Davis). J. Natl. Cancer Inst.; 57: No. 1, 57-61(Jul 1976). 

The age incidence and site distribution of 2,142 mammary 
dysplasias were documented for 39 beagle bitches 6 months to 4 
years of age. Lesion onset was at 2-3 years of age, at which time 
more than 50 percent of the females had dysplasias. Dysplasias ap- 
peared before palpable tumors. Posterior mammae developed more 
lesions than did anterior mammae. Thus the gradient for early 
onset of lesions coincided with the gradient for tumor frequency 
reported previously; a preneoplastic potential is suggested for 
(some) dysplasias. Problems of defining normal tissue are 
discussed. 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 461 


1616 (COO—2423-5) Studies of membrane structure by 
freeze-etching. Progress report, 1 July 1975—30 June 1976. Bran- 
ton, D. (Harvard Univ., Cambridge, Mass. (USA). Biological 
Labs.). 1976. Contract AT(11-1 2433. 17p. . NTIS $3.50. 

The structure and organization of biological membranes 
were studied using a variety of physical and biochemical 
techniques together with electron microscopy and freeze-etching. 
These studies are providing knowledge relating the architecture of 
cellular membranes to their role in modulating cell behavior in 
response to environmental perturbants and in regulating the trans- 
port of molecules into and out of cells. As model systems, human 
erythrocyte membranes and their ghosts have been probed to 
determine the distribution and asymmetry of component lipids and 
proteins. For this purpose, a novel combination of freeze-fracture 
and electron microscope autoradiographic techniques has been 
developed and tested and a new method of rotary shadow freeze- 
etching has been evaluated. The role of lipid-lipid and protein- 
protein interactions in controlling the mobility of cell surface 
macromolecules has been studied using freeze-fracture, protein ex- 
traction and SDS-polyacrylamide gel techniques. 


1617 (LF-tr—99) Report of the conference on the physiologi- 
cal effects of impact waves held at the Institute of St. Louis, France, 
March 17, 1972. May 1975. Translated from German. (CONF- 
720362—). 66p. Dep. NTIS $4.50. 

From Conference on the physiological effects of impact 
waves; St. Louis, France (17 Mar 1972). 

Papers presented at the conference were concerned with the 
aircraft boom generator and further equipment for the simulation 
of aircraft boom, effects of aircraft boom on the circulatory 
system, hearing, and balance, medical problems of sonic boom, 
organ damage through extreme pressure impact, and tolerance for 
pressure impact stress while staying in underground installations. 
(HLW) 
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1618 Energy utilization by a desert lizard (Uta stansburiana). 
Turner, F.B.; Medica, P.A.; Kowalewsky, B.W. Logan, UT; Utah 
State University Press (1976). 62p. (UCLA— 12-1070). $1.00. 

Energy flow of desert lizards (Uta stansburiana) in southern 
Nevada was estimated over a three-year period between March 1, 
1965, and February 29, 1968. Analysis was restricted to assimi- 
lated energy and did not include energy ingested but not utilized. 
Energy of respiration (R) and elimination (E), as well as changes 
in standing stock (AB), were estimated for monthly intervals over 
a three-year span. (auth) 


TRACER TECHNIQUES 


1619 Vascular and extravascular calcium interchange in man 
determined with radioactive calcium. Hart, H.E.; Spencer, H. (City 
Coll., New York). Radiat. Res.; 67: No. 1, 149-161(Jul 1976). 

A study was performed in man to determine the rate of exit 
of calcium from the plasma compartment and its reentry utilizing 
the integro-differential equation method of tracer analysis. The stu- 
dies have shown that both the rate of exit of calcium from plasma 
and its return are extremely rapid. The analysis indicates that most 
of the calcium which exits from the vascular system returns within 
30 min. The external exchangeable calcium volume has been cal- 
culated as a function of time. The 30-min exchangeable volume is 
approximately three times that of the plasma calcium compart- 
ment. All rates and volumes were significantly increased in a pa- 
tient with Paget’s disease of the bone. 


AGRICULTURE AND FOOD TECHNOLOGY 
REFER ALSO TO CITATION(S) 1594, 1599, 1607 


1620 (STI/PUB—426) Evaluation of seed protein alterations 
by mutation breeding. Panel proceedings series. Proceedings of the 
third research co-ordination meeting of the seed protein improve- 
ment programme, Hahnenklee, Germany, May 5—9, 1975. 
(International Atomic Energy a Vienna (Austria)). 1976. 
216p. (CONF-7505115—). IAEA $14.00. 

From 3. research co-ordination meeting of the seed protein 
improvement programme; Hahnenklee, German, Federal Republic 
of (F.R. Germany) (5 May 1975). 

The meeting is part of a program aimed at improvement of 
seed protein through the use of nuclear techniques. The program 
was launched in 1970 in recognition of the need for more and 
better protein as part of the changing world nutrition picture. 
Previous meetings of this program have documented the evolution 
of conceptual ideas, development of techniques and other informa- 
tion. The Hahnenklee research co-ordination meeting, held from 5 
to 9 May 1975 and attended by nearly 60 participants, marked 
roughly the half-way point in time of the FAO/IAEA/GSF Co-or- 
dinated Research Program on Seed Protein Improvement. As is 
true of all research co-ordination meetings, it was not only a time 
for reporting results and discussing scientific points, but also an 
opportunity for evaluating the present position and influencing fu- 
ture progress. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS 


1621 (AD-A—015068) Compilation of Navy sponsored elf 
biomedical and ecological research reports. Volume I. (Naval Medi- 
cal Research and Development Command, Bethesda, Md. (USA). 
Electromagnetic Radiation Project Office). Feb 1975. 744p. 
(EMPRO—2(Vol.1)). NTIS $17.25. 

See also Volume II, AD-A—015069. 

This volume is one of several which combined is a compila- 
tion of all research reports and papers to date which describe the 
extremely low frequency (ELF) research performed under the San- 
guine Biological-Ecological Research Program. It includes all final 
reports, technical reports, and papers written by the me in thoe 
who performed the research. Each document ya in these 
volumes was printed from an unedited copy of the investigator's 
report or from an unedited copy of a paper written by the in- 
vestigator. No attempt was made to summarize the investigator's 
results. (GRA) 


1622 (AD-A—015069) Compilation of Navy sponsored elf 
biomedical and ecological research reports. Volume II. (Naval 


ERA VOL. 2, NO. 1 


Medical Research and Development Command, Bethesda, Md. 
(USA). Electromagnetic Radiation Project Office). Feb 1975. 
734p. (EMRPO—2(Vol.2)). NTIS $17.25. 

See also Volume I, AD-A—015068. 

This volume is one of several which combined is a compila- 
tion of all research reports and papers to date which describe the 
extremely low frequency (ELF) research performed under the San- 
guine Biological-Ecological Research Program. It includes all final 
reports, technical reports, and papers written by the investigators 
who performed the research. Each document appearing in these 
volumes was printed from an unedited copy of the investigator's 
report or from an unedited copy of a paper written by the in- 
vestigator. No attempt was made to summarize the investigator's 
results. (GRA) 


1623 (STI/PUB—409( Vol.1)) Biological and environmental 
effects of low-level radiation. Volume I. Proceedings series. 
Proceedings of a symposium on biological effects of low-level radia- 
tion pertinent to of man and his environment, Chicago, 
Illinois, November 3—7, 1975. (International Atomic Energy 
Agency, Vienna (Austria)). 1976. 370p. (In English and French). 
(CONF-751126—P1). IAEA. 

From IAEA international symposium on biological effects of 
low level radiation pertinent to protection of man and his environ- 
ment; Chicago, Illinois, USA (3 Nov 1975). 

Thirty-four were presented in nine sessions, covering genetic 
and somatic effects of low-level radiation, effects of internal expo- 
sure, especially by transuranic elements, epidemiological studies, 
theoretical or mathematical models, and risk estimation in human 
populations. In addition, two invited evening lectures were given. 
One, by M. Eisenbud of New York University, on areas of high 
natural background radiation, was a comprehensive rapporteur’s 
report of the International Symposium on Areas of High Natural 
Radioactivity held in Brazil in June 1975, the proceedings of which 
will be published by the Brazilian Academy of Science (the report 
is therefore not included in these Proceedings). The second even- 
ing lecture presented the principal results which the former ABCC 
(Atomic Bomb Casualty Commission) in Japan had developed on 
the incidence of such malignancies as leukaemia, thyroid tumors, 
breast and lung tumors, and on the future program of the Radia- 
tion Effects Research Foundation, a new organization which 
replaces the ABCC. This lecture was in fact a joint presentation by 
H. Yamashita of Keio University, Japan, Chairman of the Board of 
Directors of the RERF, and V.P. Bond, of Brookhaven National 
Laboratory, United States of America. The full text of the papers 
and discussions, together with the general summaries given at the 
close of the meeting by three invited experts, is published in these 
Proceedings, which appear in two volumes. 


1624 (STI/PUB—409( Vol.2)) Biological and environmental 
effects of low-level radiation. Volume II. Proceedings series. 
Proceedings of a symposium on biological effects of low-level radia- 
tion pertinent to protection of man and his environment, Chicago, 
Illinois, November 3—7, 1975. (International Atomic Energy 
Agency, Vienna (Austria)). 1976. 451p. (In English and French). 
(CONF-751126—P2). IAEA. 

From IAEA international symposium on biological effects of 
low level radiation pertinent to protection of man and his environ- 
ment; Chicago, Illinois, USA (3 Nov 1975). 

Thirty-eight papers were presented in nine sessions, cover- 
ing genetic and somatic effects of low-level radiation, effects of in- 
ternal exposure, especially by transuranic elements, epidemiologi- 
cal studies, theoretical or mathematical models, and risk estimation 
in human populations. In addition, two invited evening lectures 
were given. One, by M. Eisenbud of New York University, on 
areas of high natural background radiation, was a comprehensive 
rapporteur’s report of the International Symposium on Areas of 
High Natural Radioactivity held in Brazil in June 1975, the 
proceedings of which will be published by the Brazilian Academy 
of Science (the report is therefore not included in these 
Proceedings). The second evening lecture presented the principal 
results which the former ABCC (Atomic Bomb Casualty Commis- 
sion) in Japan had developed on the incidence of such malignan- 
cies as leukaemia, thyroid tumors, breast and lung tumors, and on 
the future program of the Radiation Effects Research Foundation, 
a new organization which replaces the ABCC. This lecture was in 
fact a joint presentation by H. Yamashita of Keio University, 
Japan, Chairman of the Board of Directors of the RERF, and V. P. 
Bond, of Brookhaven National Laboratory, United States of Amer- 
ica. The full text of the papers and discussions, together with the 
general summaries given at the close of the meeting by three in- 
vited experts, is published in these Proceedings, which appear in 
two volumes. 
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IN VITRO 
REFER ALSO TO CITATION(S) 1204, 1582, 1635 


1625 (COO—3335-24) Molecular events basic to cellular 
radiation response. report. Kolodny, G.M. (Massachusetts 
General Hospital, Boston (USA). Radiology Research Lab.). 1976. 
Contract AT(11-1)-3335. 45p. Dep. NTIS $4.00. 

Studies on regulation of gene expression included research 
projects on turnover of ribosomal RNA, ribonucl istant 
oligonucleotides, and reutilization of oligonucleotides. Studies on 
radiation effects on RNA included research projects on radioin- 
duced strand breaks in RNA and radioinduced alterations in RNA 
nucleotides. Effects of vasopression on radiosensitivity were stu- 
died. Studies on amino acid-nucleic acid interactions included 
research projects on synthesis and spectroscopic analysis of 
nucleotide-amino acid covalently bonded model compound and in- 
termolecular interactions between tryptophan and dinucleoside 
phosphates. (HLW) 


(ERDA-tr—151, pp 1-6) Changes in the pyrimidine 
nucleotide DNA isopliths of the system after + irradia- 
tion of the animal. Kritskii, G.A.; Lakhtin, V.M.; Alexandrov, S.V.; 
Kopylov, V.A. (Inst. of Biochemistry, Moscow). 1975. Translated 
from Radiobiologiya; 15: No. 6, 803-806( 1975). 

In Radiobiology. 

Using a modified method of hydrolysis of DNA with formic 

acid and diphenylamine, the pyrimidine nucleotide DNA isopliths 
of rabbit bone marrow and spleen were determined in the normal 
state and 2 hrs after y irradiation at a dose of 200 R. It was 
established that in irradiated DNA the relative content of isoplith I 
is most substantially increased, and the content of isoplith IV is 
most substantially decreased. The increase in the ratio I/IV after ir- 
radiation is statistically significant. A selective nature of the radia- 
tion changes in various pyrimidine nucleotide isopliths was noted. 
Isoplith VI is practically unchanged under the given conditions of 
irradiation. 
1627 (ERDA-tr—151, pp 114-119) Role of structural 
changes in the inactivation of a-chymotrypsin in the case of gamma 
irradiation in solution. Bezrukova, A.G.; Kolobova, LK.; 
Ostasheveskii, 1.Ya. (Central Roentgenoradiological Scientific 
Research Inst., Leningrad). 1975. Translated from Radiobiologiya; 
15: No. 6, 883-886( 1975). 

In Radiobiology. 

Changes in the structure chymotrypsin during gamma radia- 
tion were estimated by the methods of tryptophan fluorescence, 
microcalorimetry, viscosity, and binding of proflavin, while the 
proteolytic activity of the enzyme was determined with respect to 
casein. There were extensive changes consiszing of unfolding of the 
native conformation of the enzyme. These changes should lead to 
inactivation, but it is thought that structural changes may not be 
the only cause of inactivation. (HLW) 


1628 Strand breaks, base release, and postirradiation changes 
in DNA y-irradiated in dilute Q,-saturated aqueous solution. Ward, 
J.F.; Kuo, I. (Univ. of California, Los Angeles). Radiat. Res.; 66: 
No. 3, 485-498(Jun 1976). 

y-Irradiation of DNA in dilute O,-saturated aqueous solu- 
tion releases free bases and damaged bases from the 
macromolecule. The yields of these products were measured after 
column chromatographic separation. For double-stranded DNA the 
immediate yield of bases varies from G = 0.012 for cytosine to G 
= 0.033 for adenine. The yields of released bases increase with 
postirradiation time (the majority of the increase occurs in the first 
2 hr) to yields in the range of G = 0.07 to +-0.012. Yields of two 
released damaged thymine radiation products from y-irradiated 7H 
thymine-labeled DNA also increased with postirradiation time. 
Strand breaks were measured in y-irradiated single-stranded DNA; 
the initial yield G = 0.02 was low but increased with time to G = 
0.07. No direct correlation between strand-break production and 
release of products of low molecular weight is possible. The 
findings are discussed in terms of damage to DNA in vivo and its 
enzymatic repair. 


1629 Pulse radiolysis studies of the oxidation of phenols by 
SO, and Br,~ in aqueous solutions. Bansal, K.M.; Fessenden, 
R.W. (Carnegie-Mellon Univ., Pittsburgh). Radiat. Res.; 67: No. 1, 
1-8(Jul 1976). 

From 23. Radiation Research Society meeting; Miami 
Beach, FL, USA (11 May 1975). 

The reactions of SO,- and Br,~ with phenol, o-, m-, and p- 
cresol, and tyrosine have been studied by pulse radiolysis methods 
using optical absorption and conductometric detectors. The reac- 
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tion of SO, with the undissociated phenols was found to be very 
rapid; in the case of tyrosine the rate constant was measured to be 
(3.0 +- 0.2) x 10® M~ sec’. With tyrosine, formation of the 
phenoxy! radical was shown to be com corey to the disap- 
foes of ~~ s with a ned ving a lifetime greater 

3 in ible. Thus, the reaction proceeds most 
probably by a direct Eridative electron transfer from the phenol. 
Reaction of Br,~ with the phenoxide ions gave similar spectra. Cal- 
culated extinction coefficients based on reaction of Br,~ and SO,~ 
agreed to within the experimental error of +-5 percent. Conduc- 
tometric experiments (SO, reaction) showed identical behavior 
for all phenols in near neutral solution with exactly the same yield 
of strong acid produced as when SO, abstracts from CH,OH. 
Thus quantitative direct oxidation to a phenoxyl radical must 
occur in each case. 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 1671, 1691, 1692 


1630 (COO—3110-23) Cellular heredity in haploid cultures 
of somatic cells. Annual p report, March 1, 1975—March 
31, 1976. Freed, J.J. (Institute for Cancer Research, Philadelphia, 
Pa. (USA)). 1976. Contract E(11-1)-3110. 22p. Dep. NTIS $3.50. 

In experiments with haploid and diploid derivatives from the 
haploid frog embryo cell line ICR 2A, we have investigated aspects 
of cell survival, DNA repair and mutant induction after exposure 
to 254 nm radiation. Survival curves for haploid and diploid cells 
in random growth or blocked in the Gl phase of the cell cycle 
were determined; the survival data do not differ sufficiently to per- 
mit the use of such comparisons as an index of recessive lethal in- 
duction. Studies of the induction of thymine dimers in DNA in- 
dicated that the incidence of dimers in DNA from haploid and 
diploid cells is similar after exposure of the cells to equal doses of 
ultraviolet. The cells are capable of photoreversing dimers but ap- 
pear to be deficient in excision repair. In an attempt to examine 
the effect of the permitted mode of DNA repair on the yield of 
mutations, we compared the incidence of ouabain-resistant variants 
among survivors of ultraviolet exposure and of ultraviolet exposure 
followed by photoreversal. Although the yield of resistant colonies 
was small, the data suggest that photoreversal lowers the yield of 
resistant colonies and thus that the induction of this phenotype is 
related to dimer persistence in DNA. We have also observed by 
fluorescence microscopy that an acridine mustard mutagen, ICR 
191, is preferentially accumulated in cytoplasmic granules having 
the intracellular distribution pattern of lysosomes. This form of in- 
corporation may be significant in the apparently non-genetic early 
toxicity of this compound observed in experiments with cultured 
cells. 


1631 (COO—3571-16) Effects of radiations on DNA and 
repair of the damage. Progress March 1, 1975—March 31, 
1976. Hutchinson, F. (Yale Univ., New Haven, Conn. (USA)). 
1976. Contract AT(11-1)-3571. 49p. Dep. NTIS $4.00. 

It was established that repair of radioinduced double-strand 
breaks in the DNA of E. coli AB2497 takes place. This repair can 
be eliminated by growing the cells in poor media so there is only 
1+ genome/cell. There is no measurable repair in AB2487 recA~ 
(otherwise isogenic with AB2497) or NH4803 recA~ recB™ cells. 
These results strongly suggest that DNA double-strand break repair 
occurs by a process involving recombination of the broken pieces 
with a homologous double hexix. 


1632 (ORO—2832-171) Radiation and studies on 
cells and viruses. Progress report, 1 April 1975—31 March 1976. 
Cole, A.; Ansevin, A.T.; Corry, P.M.; Humphrey, R.M. (Anderson 
(M.D.) Hospital and Tumor Inst., Houston, Tex. (USA)). 1976. 
Contract AT(40-1 )-2832. 41p. Dep. NTIS $4.00. 

Progress is reported on the following research projects: stu- 
dies on organization of chromosomes using sedimentation analysis, 
electron microscopy, and radiosensitive site analysis; studies on or- 
ganization of nucleoproteins and DNA using thermal denaturation 
experiments; distribution of radiosensitive sites in mitotic and in- 
traphase CHO cells using track and alpha particle irradiation; 
gamma ray and particle irradiation studies of cellular and 
nucleoprotein damage; and studies of semiconductor properties of 
biomolecules and applications to melanin-containing cells. (HLW) 


1633 (ERDA-tr—151, pp 14-19) Dynamics of the nucleolar 
in the peripheral blood lymphocytes of irradiated rats. 





Dienstbier, Z.; Foltynova, V.; Vetrovtsova, E.; Rezhny, Z. (Karl 
Uni ). 1975. Translated from Radiobiologiya; 15: No. 6, 
812-815( 1975). 

In Radiobiology. 
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The nucleoli were investigated in peripheral blood lympho- 
cytes of rats subjected to total irradiation at doses of 100, 400, and 
600 R. The dose dependence of the nucleolar changes was demon- 
strated; the value of the nucleolar coefficient for the evaluation of 
the effectiveness of irradiation is discussed. 


1634 (ERDA-tr—151, pp 20-25) Influence of exogenous DNA 
on the postradiation survival of a culture of SOC cells. Tronov, 
V.A.; Loginova, G.N.; Yartsev, E.I.; Shagalov, L.B. 1975. Trans- 
lated from Radiobiologiya; 15: No. 6, 816-820( 1975). 

In Radiobiology. 

It was established that the addition of native and denatured 
DNA to a culture increased the survival of irradiated SOC cells to 
an equal degree (20—30 percent). To achieve such an effect it is 
necessary to incubate the irradiated cells in the presence of DNA 
for no less than three days. Since it has been shown that within 3 
hrs the DNA molecules were already substantially depolymerized 
(the hyperchromic effect dropped to 0O—10 percent), it is con- 
cluded that the cells utilize comparatively low polymer fragments 
of the DNA molecules and that they influence the postradiation 
survival of the cells. 


1635 (ERDA-tr—151, pp 41-46) Effects of whole-body x ir- 
radiation on the enzyme systems of phosphoribosyl pyrophosphate 
of rabbit bone marrow cells. Filippova, V.N.; Filanovskaya, L.I. 
(Inst. of Hematology and Blood Transfusion, Leningrad). 1975. 
Translated from Radiobiologiya; 15: No. 6, 830-833( 1975). 

In Radiobiology. 

The influence of whole-body x irradiation at a dose of 1000 
R on the content of phosphoribosyl pyrophosphate and the activity 
of the enzymes of its  metabolism—ribose phosphate 
pyrophosphokinase and AMP pyrophosphorylase—in rabbit myelo- 
karyocytes was studied. The function of the investigated enzyme 
systems is undisturbed 30 min after irradiation. At the end of the 
first day after irradiation, the intracellular concentration of free 
phosphoribosyl pyrophosphate decreases, and the activity of ribose 
phosphate pyrophosphokinase is partially suppressed. The AMP 
pyrophosporylase activity remains unchanged. 


1636 (ERDA-tr—151, pp 47-53) Frequency of chromosome 
aberrations in bone marrow cells of lethally irradiated rats, treated 
with homologous DNA. Nikolaevskaya, N.G. 1975. Translated from 
Radiobiologiya; 15: No. 6, 834-838(1975). 

In Radiobiology. 

The administration of 5 mg homologous DNA 24 hrs after 
irradiation at a dose of 840 R (LD/sub 90/30/) reduced the 
frequency of chromosome aberrations in rat myelokaryocytes by 
1.5 to 2-fold. The effect noted was achieved on account of a 
decrease in the damages both of the chromatid and of the chrom- 
some type. 


1637 (ERDA-tr—151, pp 108-113) Comparison of the effec- 
tiveness of gamma rays and fission spectrum neutrons according to 
the test of chromosome aberrations induced in human peripheral 
blood lymphocytes in vitro. Pyatkin, E.K.; Suskov, I.1.; Mel’nikova, 
A.E.; Domracheva, E.V. 1975. Translated from Radiobiologiya; 
15: No. 6, 879-882(1975). 

In Radiobiology. 

The relationship between the dose of irradiation and the 
frequency of chromosome aberrations induced in human 
peripheral blood lymphocytes in vitro by the y rays of Co and by 
fission spectrum neutrons with an average energy of about | MeV 
was studied. The frequency of appearance of paired fragments and 
of all the chromosome-type aberrations (calculated per cell and 
per aberrant cell, respectively) increase as a linear function of the 
dose for both types of radiation; however, the fission spectrum 
neutrons were approximately three times as effective as y rays. It 
was shown that the doses of y radiation doubling the spontaneous 
frequency of aberrations and chromosome breaks is an average of 
3.2 and 2.9 times as high as the correponding values of the doses 
of fission spectrum neutrons. 


1638 (ERDA-tr—151, pp 179-181) Ability of biogenic 
monoamines to decrease the radiation damage to Ehrlich’s ascites 
carcinoma cells in experiments in vitro. Gusareva, E.V.; Panyush- 
kina, N.V.; Dontsova, G.V. (Inst. of Developmental Biology, 
Moscow). 1975. Translated from Radiobiologiya; 15: No. 6, 926- 
927(1975). 

In Radiobiology. 

Ehrlich’s ascites cells were treated with adrenaline, 
noradrenaline, serotonin, and cysteamine 15 min before x-irradia- 
tion at doses of 400 and 700 R. The cells were then injected into 
mice and after 20 hrs the ascites cells were removed and examined 
for chromosomal aberrations. Results showed that all of the com- 
pounds significantly lowered the number of cells with chromosome 
aberrations. (HLW) 
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1639 Effect of radiation in vitro on erythropoietin action. Bar- 
cos, M.; Goldwasser, E. (Univ. of Chicago). Radiat. Res.; 66: No. 
3, 541-551(Jun 1976). 

The effect of ionizing radiation on the response to 
erythropoietin of cultured rat marrow cells, at constant 
erythropoietin dose and constant cell density, differed according to 
the end point analyzed. Erythropoietin-induced RNA synthesis (an 
early response) and induced glucosamine incorporation into 
stroma (a late response) were relatively radioresistant. Induced 
hemoglobin synthesis was characterized by marked radiosensitivity. 
Inactivation parameters were anti n = 1.04 and D, = 63 R (59 
rad) +- 15 R (95 percent confidence interval). The radiosensitivity 
was not the result of inactivation of secondary enzymic processes. 
The inactivation curves for stimulated hemoglobin synthesis at dif- 
ferent doses of erythropoietin near the physiological range were 
found to be linear, with anti n values in the range of 0.92 to 1.14. 
The corresponding log-log erythropoietin dose—response plots at 
different radiation doses were linear and parallel, a result incon- 
sistent with an all-or-none action of radiation on erythropoietin- 
sensitive cells. At high cell density, the effect of 60 R on induced 
hemoglobin disappeared, whereas the effect on induced iron up- 
take persisted. 


1640 Defective thymine dimer excision by cell-free extracts of 
xeroderma pigmentosum cells. Mortelmans, K. (Stanford Univ., 
CA); Friedberg, E.C.; Slor, H.; Thomas, G.; Cleaver, J.E. Proc. 
Natl. Acad. Sci. U.S.A.; 73: No. 8, 2757-2761(Aug 1976). 

Crude extracts of normal human diploid fibroblasts and of 
human peripheral blood lymphocytes excise thymine dimers from 
purified ultraviolet-irradiated DNA, or from the DNA presumably 
present as chromatin in unfractionated cell-free preparations of 
cells that had been labeled witi: [*H]thymidine. Extracts of 
xeroderma pigmentosum cells from complementation groups A, C, 
and D also excise thymine dimers from purified DNA, but extracts 
of group A cells do not excise dimers from the DNA of radioac- 
tively labeled unfractionated cell-free preparations. 


RADIATION EFFECTS ON MICROORGANISMS 


1641 (SAND—76-0350) Waste resources utilization program. 
Interim report, June 30, 1976. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Jul 1976. Contract AT(29-1)-789. 148p. Dep. 
NTIS $6.00. 

This is an interim report on the effects of the combined use 
of heat and ionizing radiation (thermoradiation) as a treatment for 
ridding sewage sludge of pathogenic organisms as well as its effect 
on the physical-chemical properties. This activity couples two 
major environmental problems, disposition of human and of 
nuclear waste, in an attempt to provide a framework in which both 
will become useful resources. This combined treatment might be 
chosen to inactivate both heat labile (but possibly radiation re- 
sistant) and radiation labile (but possibly heat resistant) organisms. 
The cost-effective analyses of such a treatment are being ex- 
amined. Sludge treated with thermoradiation offers considerable 
potential for use as a fertilizer in agriculture or a soil conditioner 
for land reclamation free of the potential health hazards associated 
with conventional methods of land disposal. Treated sludge may 
also provide a low-cost substitute for high-nutritional components 
in ruminant diets. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 1632 


1642 (COO—3233-05) Some aspects of the mechanism of 
bacteriophage function. Progress February 11, 
1975—January 31, 1976. Freifelder, D. (Brandeis Univ., Waltham, 
Mass. (USA)). 1976. Contract E(11-1)-3233. 8p. Dep. NTIS 
$3.50. 


Studies were conducted on replication, recombination, and 
maturation of E. coli phage lambda. Red-mediated dimers, earlier 
thought to be recombination intermediates, have been shown to in- 
volve extension of a single DNA rather than an interaction 
between two DNA’s. Dimers have also been found in superinfected 
lysogens and may be an early stage of recombination. A recom- 
bination intermediate resembling a Holliday structure has been 
identified by electron microscopy. The lambda Red system has 
been shown to make non-reciprocal exchanges. The lambda Red 
genes can substitute for the E. coli recBC gene in repair and bac- 
terial recombination. Membrane-bound lambda DNA has been 
shown by electron microscopy to consist of replicating theta-type 
molecules. UV induction of prophages requires DNA synthesis, 
presumably to generate gaps which can bind repressor. 
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(SAND—76-0057) Applications of the absolute reaction 
rate theory to responses in electric and fields. 
Brannen, J.P.; Wayland, J.R. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1976. Contract AT(29-1)-789. 29p. Dep. NTIS $4.00. 

This paper develops a theoretical foundation for the study 
of biological responses of electric and magnetic fields. The basis of 
the development is the absolute reaction rate theory and the ef- 
fects of fields on reaction rates. A simple application to the 
response of Bacillus subtilis var niger in a microwave field is made. 
Potential areas of application are discussed. 


1644 (SAND—76-0232) Progress report Waste Resources 
Utilization Program ending March 31, 1976. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Jun 1976. Contract AT(29-1)-789. 
56p. Dep. NTIS $4.50. 

This report describes the work on the Waste Resources 
Utilization Program for the quarter ending March 31, 1976. The 
purpose of this program is to develop technologies to utilize a “Cs 
y source to modify sewage sludge for safe application as a fertilizer 
or an animal feed supplement. Results are reported from studies in 
microbiology, virology, and physical-chemical studies. Determina- 
tions were made of inactivation rates for Salmonella species, 
coliforms, and fecal strep in sewage sludge when radiation and 
thermoradiation were applied while bubbling oxygen through the 
sludge. Virology studies were continued investigating virucidal 
characteristics of anaerobically digested sludge. Another area of 
study was the dewatering of sewage sludge to reduce the drying 
time of the sewage sludge in the drying beds. A centrifuge was also 
installed to dewater treated sludge to approximately 30 percent 
solids. (auth) 


1645 (ERDA-tr—151, pp 69-75) Influence of caffeine on the 
survival and recovery of irradiated yeast cells. Kabakova, N.M.; 
Kapul’tsevich, Yu.G.; Petin, V.G. (Scientific Research Inst. of 
Medical Radiology, Obninsk, USSR). 1975. Translated from 
Radiobiologiya; 15: No. 6, 850-855(1975). 

In Radiobiology. 

It was shown that caffeine suppresses the postradiation 
recovery of yeasts in water, increasing the fraction of irreversibly 
damaged cells. When caffeine is added to the nutrient medium, it 
decreases the survival of irradiated cells; however, this effect is not 
associated with a suppression of recovery, since it is observed not 
only immediately after irradiation of the cells, but also after the 
conclusion of postradiation recovery. As the caffeine concentration 
in the nutrient medium is increased, the shape of the sigmoid sur- 
vival curve of the cells changes to exponential. It was concluded 
that this modification of survival is due chiefly not to an inhibition 
of recovery, but to the injurious action of caffeine on the ir- 
radiated cells. 


1646 (ERDA-tr—151, pp 76-81) Investigation of the 
radioprotective activity and mechanism of the action of biogenic 
monoamines from the bacteria E. coli B. Konstantinova, M.M.; 
Panyushkina, N.V. (Inst. of Developmental Biology, Moscow). 
1975. Translated from Radiobiologiya; 15: No. 6, 856-860( 1975). 

In Radiobiology. 

In the work the radioprotective effectiveness of biogenic 
monoamines on the bacteria E. coli B was established. The 
radioprotective effect of serotonin and noradrenaline appears at 
concentrations an order of magnitude lower than for cysteamine. 
At the maximum nontoxic concentration, biogenic amines increase 
the survival of irradiated cells by 70 to 80 percent in comparison 
with the irradiated control. The increase in the content of en- 
dogenous thiols, caused by biogenic amines, in the first place, and 
the elimination of the radioprotective action of serotonin with the 
thiol-deproving agent N-ethyl-maleimide, in the second place, give 
a basis for believing that thiols are a factor participating in the in- 
crease in resistance of the bacterial cells under the influence of 
biogenic monoamines. 


1647 (ERDA-tr—151, pp 160-164) Effects of cysteine on sin- 
gle breaks induced by ionizing radiation and on their repair. Her- 
nadi, F.; Kari, C.; Nagy, Z.; Csongor, J. (Debrecen Medical Univ., 
pees vb 1975. Translated from Radiobiologiya; 15: No. 6, 913- 
916(1975). 

In Radiobiology. 

Cultures of Escherichia coli were treated with gamma radia- 
tion and cysteine and effects on strand breaks in DNA were stu- 
died by centrifugation in an alkaline sucrose gradient. Graphs are 
presented to show sedimentation profiles of DNA of cells exposed 
to radiation only, of cells treated with radiation and cysteine, and 
of cells treated with cysteine only. Cysteine alone induced single- 
strand breaks and cysteine did not protect the cells against the ac- 
tion of radiation. (HLW) 


1648 Characterization of some pneumococcal bacteriophages. 
Porter, R.D.; Guild, W.R. (Duke Univ., Durham, NC). J. Virol.: 
19: No. 2, 659-667(Aug 1976). 
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The growth of pneumococcal phages at high cell and phage. 
densities is enhanced strongly by the substitution of potassium for 
sodium in the medium. Initial titers of 2 x 10" to 4 x 10 PFU/ml 
are readily obtained, and concentrated stocks are stable in a 
storage buffer described here. The mechanism of the cation effect 
is obscure. Phages w3 and w8 each have linear double-stranded 
DNA of 33 x 10® daltons per particle, with an apparent guanine 
plus cytosine content of 47 to 49 mol percent, as determined by 
buoyancy and melting temperature, but with an unusual ab- 
sorbance spectrum. Efficiency of plating is high if sufficient time is 
allowed for a relatively slow adsorption, which differs several-fold 
in rate between the two phages. Morphologically, these and other 
pneumococcal phages are similar to coliphage lambda but with a 
longer tail and tail fiber. Upon UV inactivation, #3 and w8 have 
Ds; values of 33 and 55 J/m?, respectively, and each shows mul- 
tiplicity reactivation. A total of 13 ts mutants have been isolated 
from the two phages, representing only two complementation 
groups; complementation and recombination occur between w3 
and w8 mutants. Both phages provoke high-titer antisera with ex- 
tensive cross-reactivity against a number of newly isolated pneu- 
mococcal phages. 


RADIATION EFFECTS ON PLANTS 


BASIC STUDIES 


1649 (COO—2505-06) Application of nuclear energy to 
agriculture. Final report. Moh, C.C. (Tropical Agricultural 
Research and Training Center, Turrialba (Costa Rica)). 30 Jun 
1976. Contract E(11-1)-2505. 84p. Dep. NTIS $5.00. 

The following research projects in radiation botany were 
conducted: mutation breeding of beans and cassava; biological 
response of coffee plants; and radiosensitivity of tropical plants. In 
the field of entomology experiments were conducted on 
radiosterilization of the Mediterranean fruit fly, the coffee leaf 
miner, the torsalo and the meliaceous shootborer. The following 
research projects in plant physiology were conducted: physiology 
of cassava plants; effects of temperature on germination of cacao 
seeds; physiology of cacao seeds; sulfur metabolism using *S; dis- 
eases and parasites of banana fruits; the mechanism controlling 
dwarfism in a radioinduced single gene bean mutant; and the use 
of wetting agents in foliar nutrition. The following research pro- 
jects in soil chemistry were conducted: acidity and cation move- 
ment in tropical soils; phosphate in soils of the humid tropics; 
movement, adsorption and desorption of sulfates; free iron and 
aluminium oxides in tropical soils; mineralization of organic 
nitrogen in soils on volcanic materials; soil chemical properties of 
recent volcanic ash; and spatial distribution of the absorbing roots 
in coffee. Discussions are presented of installation of radiation 
facilities and collection of rainfall for fallout analysis. (HLW) 


1650 (NVO— 172) Revegetation research on Amchitka Island, 
a maritime tundra location in Alaska. Final report. Mitchell, W.W. 
(Alaska Univ., Palmer (USA). Agricultural Experiment Station). 
May 1976. Contract AT(29-2)-20. 65p. Dep. NTIS $4.50. 

Revegetation research was conducted on Amchitka Island 
from 1970 to 1973 preparatory to reseeding of disturbances 
created during the nuclear testing program. The possibility of em- 
ploying seed from plant populations native to the island was ex- 
plored and determined to be unfeasible. Seed production of in- 
dividual plants and native stands were insufficient to supply the 
amounts necessary for the revegetation project. Trials were con- 
ducted to test the adaptability of commercially available materials 
and experimental materials of native populations found on main- 
land Alaska. Test sites were established on different soil types and 
at different elevations. Good stands of the better adapted grasses 
were obtained from near sea level to about 480 ft elevation. At the 
latter elevation wind and frost action are sufficiently severe to 
maintain barren areas in the native tundra. Soils at all test sites 
were extremely low in available N and P contents. Responses to 
different fertilizer levels were erratic in the first growing season at 
two sites with humic, acidic soils. Nitrogen was utilized more effec- 
tively at higher rates of P and K, but the response to added levels 
of N at given levels of P and K were indifferent to negative at 
these two sites. Responses at two sites with gravelly or mineral soil 
types were more normal with growth increasing at added levels of 
N. Certain plants succeeded at some sites but failed at others, in- 
dicating a tolerance to climatic conditions but not to certain 
edaphic conditions. The relatively humic sites with acidic reactions 
were less favorable in general than the gravelly and more mineral 
sites with basic reactions. Grasses appearing stressed in the first 
year at the two humic sites either failed to survive or did very 
poorly in subsequent years. Fertilization was absolutely necessary 
to develop good stands in the first year. 
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1651 (ORO—4241-6) Study of the biochemical effects of 
and nonionizing radiation on plant metabolism during 
mt. Progress re; September 1, 1975—August 31, 
1976. Klein, W.H. (Smithsonian Institution, Rockville, Md. (USA). 
Radiation Biology Lab.). 1976. Contract AT(40-1)-4241. 70Op. 
Dep. NTIS $4.50. 

Results are reported from studies on the effects of exposure 
to light and temperature on seed germination, plant growth, and 
flowering of winter barley (Hordeum vulgare). Emphasis was 
placed on studies on the effects of short wave solar radiation and 
the effects of atmospheric ozone on light tramsmission from 
— through May at Panama, Tallahassee, and Rockville. 
(CH) 


1652 (ERDA-tr—151, pp 102-107) Study of the sensitizing 
activity of plant radiotoxins. Kuzin, A.M.; Klemparskaya, N.N.; 
Kryukova, L.M.; Isichenko, I.B. (Inst. of Biological Physics, 
Moscow). 1975. Translated from Radiobiologiya; 15: No. 6, 875- 
878(1975). 

In Radiobiology. 

On models of reproduction of anaphylatic shock and the 
reaction of lysis of the leukocytes in vitro, it was shown that 
preparations from plant tissue irradiated at a dose of 24 kR 
(radiotoxins) can cause an allergic reaction in nonirradiated 
animals, and the development of the state of sensitization to 
radiotoxins in mice and guinea pigs after irradiation was detected. 


1653 (ERDA-tr—151, pp 188-191) Role of tocopherol in 
radiation damage to Pisum sativum. Stepanyan, L.G.; Avakyan, 
T.M. (Erevan Physics _ Inst.). 1975. Translated from 
Radiobiologiya; 15: No. 6, 931-934( 1975). 

In Radiobiology. 

Pea seedlings were x-irradiated and the tocopherol content 
was determined. The luminescence of tocopherol from irradiated 
seedlings was greater than that from controls. The antioxidative 
properties of tocopherol are discussed in relation to inhibition of 
free radical processes. The data confirmed the important role of 
tocopherol as a natural, endogenous inhibitor of free radical states 
in radiation damage. (HLW) 


APPLICATIONS 
REFER ALSO TO CITATION(S) 1620, 1719 


1654 (SRO—637-5) Development of new techniques of using 
irradiation in the genetic improvement of warm season grasses and 
an assessment of the genetic and cytogenetic effects. Progress report, 
May 1, 1975—April 30, 1976. Burton, G.W.; Hanna, W.W. 
(Georgia Univ., Tifton (USA). Georgia Coastal Plain Experiment 
Station). Jun 1976. Contract E(38-1)-637. 55p. Dep. NTIS $4.50. 

Irradiation (Coy source) was used for the genetic improve- 
ment of several warm season grasses and pearl millet. Results of 
plant breeding experiments using radioinduced mutants of Bermu- 
da grass and millet are reported. (CH) 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 1572 


1655 (NIOSH—75-117) Evaluation and control of radon 
daughter hazards in uranium mines. Holaday, D.A. (National Inst. 
for Occupational Safety and Health, Rockville, Md. (USA)). Nov 
1974. 64p. GPO. 

This monograph discusses primarily those health hazards to 
uranium miners which are produced by exposure to ionizing radia- 
tion. Emphasis is placed on the areas of evaluation of exposures to 
the radioactive gas radon-222 and its short-lived transformation 
products, and methods of controlling such exposures. A limited 
discussion of the biological effects of radon and radon daughters is 
undertaken, and some procedures are given for evaluating hazards 
created by other common contaminants of mine atmospheres. A 
large amount of information exists on these topics, some of which 
is unpublished or is not readily available. While efforts were made 
to obtain data from all sources, undoubtedly some valuable work 
was overlooked. The monograph is an endeavor to assemble per- 
tinent information and make it available to those who are con- 
cerned with producing uranium at minimal risks. Where they were 
available, a variety of procedures for evaluating hazards are given, 
and examples of systems for controlling hazards are included. 154 
references. 


1656 (PB—244781) Administration of the Radiation Control 
for Health and Safety Act of 1968, Public Law 90-602, April 1, 
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1975. Annual report, Jan—Dec 1974. (Bureau of Radiological 
Health, Rockville, Md. (USA)). 1974. 100p. NTIS $4.75. 

The Secretary cf Health, Education, and Welfare is 
required, Subpart 3, Section 2, Part F of Title Ill of the Public 
Health Service Act; 42 USC et seq. (Public Law 90-602), to sub- 
mit an annual report to the President for transmittal to the Con- 
gress on or before April 1 on the adminstration of the Radiation 
Control for Health and Safety Act. The detailed information 
required to be included in the report is outlined in Section 360D 
of Public Law 90-602. The Food and Drug Administration, 
through its Bureau of Radiological Health, has been delegated the 
authority for the day-to-day administration of the Act. This report 
covers the detailed operation of the Agency in carrying out that 
responsibility for calendar year 1974. (GRA) 


1657 (PB—245044) Application of proton radiation to medi- 
cal problems. Quarterly progress report, 1 Jan—31 Mar 1974. 
(Harvard Univ., Cambridge, Mass. (USA). Cyclotron Lab.). 31 
Mar 1974. 15p. (NSF/RANN/IT/GI—32991X/PR/74/1). NTIS 
$3.25. 

See also PB—244155. 

Three patients received radiotherapy using the cyclotron 
proton beam, thereby demonstrating ‘proof of concept’ for frac- 
tionated radiotherapy. Treatment planning, positioning of patients, 
and actual treatment of patients are described. Other efforts in- 
clude work on beam broadening, broad beam collination, range 
modulation, in-phantom dose measurements, and tissue density 
measurements. (GRA) 


1658 Initial comparative response to peak pions and x-rays of 
normal skin and underlying tissue surrounding superficial meta- 
static nodules. Kligerman, M.M.; West, G.; Dicello, J.F. Am. J. 
Roentgenol., Radium Ther. Nucl. Med.; 126: No. 2, 261-267(1976). 

Given the limitations of available material and methods for 
measuring skin response, the relative biological effectiveness 
(RBE) for the development and healing of skin reaction to pions 
in this experiment is 1.43. This is based on data obtained from a 
patient with malignant melanoma, in whom multiple skin nodules 
and the surrounding normal skin were randomized into three dose 
levels for pions and x rays. The RBE for skin reaction was ob- 
tained while the skin tumor nodules appeared to regress at least as 
rapidly with pion therapy as with x rays. Without benefit of 
adequate observation of time required for nodule regrowth, any 
estimate of tumor RBE is speculative. 


1659 Visual sensations induced by relativistic pions. McNulty, 
P.J.; Pease, V.P.; Bond, V.P. (Clarkson Coll. of Tech., Potsdam, 
NY). Radiat. Res.; 66: No. 3, 519-530(Jun 1976). 

Visual sensations were experienced when bursts of high- 
energy pions passed through the dark-adapted right eyes of three 
human subjects. The threshold for a visual sensation was typically 
1 to 3 yrad at the retina. Data are presented to show that the 
mechanism is Cerenkov radiation generated within the vitreous 
humor. Threshold measurements agree with published optical data. 
A comparison is made between our observations and the light 
flashes observed in deep space by Apollo astronauts. 


1660 Calculations of two-dimensional electric field and poten- 
tial distributions around electrodes in conducting media. Hutson, 
R.L. (Univezsity of California, Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 87545). Med. Phys.; 3: No. 4, 256- 
258(Jul 1976). 

Tumor cells can be killed by heating to 42.SdegreeC. It is 
convenient to localize heating by passing electric current at 500 
kHz through tissue between a pair of electrodes. It is desirable to 
determine, for a given electrode—tissue configuration, what the 
resulting field and, therefore, current distribution will be. A com- 
puter program FFEARS was used to calculate electric field and 
potential distributions in two dimensions for three simple cases. 
(AIP) 


Content of DNA in cancerous tumours of the breast be- 
fore and after large-fractionated irradiation. Shiukashvili, N.N. 
(Scientific-Research Inst. of Medicine and Radiology, Moscow). 
Med. Radiol.; 21: No. 7, 25-29(Jul 1976). (In Russian). 

The article presents the results of microspectrophotometric 
investigation of DNA in different cancerous tumors of the breast 
gland before and after large-fractionated irradiation. The study of 
quantitative content of DNA in the non-irradiated tumors of the 
breast of different histological structure showed that parenchy- 
matous cells are characterized by a definite variety in the DNA 
content with a different level of their polyploidy. This points to the 
fact that different histological forms of the breast cancer are distin- 
guished by the character of the components differentiation. The 
comparative assessment of the ploidity of the cancerous cells of ir- 
radiated and non-irradiated tumors revealed that under the 
changed conditions of co-existence in all histological forms of 
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cancer new modal classes of the cells develop and general quantity 
of the DNA content decreases. This testifies to the fact the 
histological forms of the breast cancer are not equal sensitive tu- 
mors. A microspectrophotometric study of the breast tumors 
makes it possible to reveal the injury of the malignant tumor cells 
in the initial period of irradiation, when it is difficult to discover 
clear-cut dystrophical changes during histological investigation. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 1514 


1662 (AD-A—014819) Temperature rise in fundus exposed 
to laser radiation. Final report, 1 May 1973—30 Apr 1974. Welch, 
A.J.; Cain, C.P.; Priebe, L.A. (Texas Univ., Austin (USA). Bio- 
Medical Engineering Research Lab.). Aug 1975. Contract F41609- 
73-C-0031. 79p. NTIS $4.75. 

Temperature measurements were made in the eyes of living 
rhesus monkeys with 20 micrometers copper-nickel thermocouples. 
The temperature rise at the center of 100 micrometers - 200 
micrometers (half-power diameter) ophthalmoscopically visible le- 
sions was used as a measurement of the threshold of damage to the 
eye. The appearance of a minimal visible lesion 5 minutes postex- 
posure was the criterion for damage. Threshold temperature rise 
was measured for 0.1-sec, 1-sec, and 10-sec exposures to an argon 
(4880 A) laser. Thresholds were acquired for both macular and 
paramacular (temporal) exposure sites. The average macular 
threshold temperatures at 0.1 sec, 1 sec, and 10 sec were 29.8 C, 
24.4 C, and 20.0 C respectively. For paramacular insertions the 
average temperature rise above ambient (37 C) was 39.0 C fora 
0.1-sec exposure, 28.8 C for a l-sec exposure, and 24.7 C for a 
10-sec exposure. The temperature rise was predicted by a finite 
differences model solution to the heat conduction equation. The 
model was 10% to 20% lower than the experimentally measured 
temperature for a 10-sec exposure and approximately 10% higher 
for a 0.1-sec exposure. (Author) (GRA) 


1663 (COO— 1754-18) Effects of whole-body y-irradiation on 
the biosynthesis of certain serum proteins. Final November 
29, 1967—June 30, 1976. Neuhaus, O.W. (South Dakota Univ., 
Vermillion (USA). Dept. of Biochemistry). 30 Jun 1976. Contract 
E(11-1)-1754. 20p. Dep. NTIS $3.50. 

Whole-body exposure of rats to ionizing radiations yielded 
an increased incorporation of labeled amino acids into serum albu- 
min in in vivo studies suggesting a stimulation of biosynthesis. Ac- 
tually this may have been caused by an elevated hepatic transport 
of labeled amino acids (see below). A suppressed biosynthesis of 
albumin was observed when the experiments were performed in 
vitro using liver microsomes. Impaired biosynthesis appeared to be 
caused by a reduced mRNA production. Irradiation stimulated the 
biosynthesis of acute-phase plasma proteins (stress response) and 
inhibited the excretion of a/sub 2u/-globulin, the sex-dependent 
protein of the adult male rat. Exposure of rats to y-rays stimulated 
amino acid transport into the liver. This process which is Na* and 
energy-dependent was studied with a-aminoisobutyric acid, 
cycloleucine, and L-methionine among others. After irradiation the 
serum glucagon and insulin, as well as hepatic cAMP levels, were 
elevated. Amino acid transport may be an important factor in con- 
trolling the increased gluconeogenesis and glycogenesis observed in 
rats following whole-body irradiation. 


(COO—3097-16) Effect of radiation on normal he- 
matopoiesis and on viral induced cancers of the 
system. Three-year technical progress report, August 1, 
1973—April 30, 1976. OKunewick, J.P. (Allegheny General 
Hospital, Pittsburgh, Pa. (USA). Cancer Research Unit). 1976. 
Contract E(11-1)-3097. 77p. Dep. NTIS $5.00. 

In studies conducted during the first three-year segment of 
this contract, it was observed that in the process of viral leu- 
kemogenesis the affected animals became more radioresistant than 
normal. Initial studies into the reason for the enhanced radiore- 
sistance implicated an increase in the number of pluripotent stem 
cells as one possible cause. During the current period, studies were 
carried out to further define the effect of the virus on stem cells 
and their kinetics using exposure to tritiated thymidine (7HTdR) in 
vivo and in vitro. In addition, separate studies were initiated in an 
attempt to determine if the immune system played a part in the 
radioresistance, as well as what the effects might be of immune 
manipulations on the disease during the oncogenic period. Finally, 
studies were also undertaken to assess the sensitivity of the virus it- 
self to radiation in vitro and in vivo to radiation and treatment 
with cells transplanted from viral resistant mice. 


1665 (COO—3380-25) Dose response curve for tumor induc- 
tion with single and split doses of 10 MeV protons. Burns, F.J.; Al- 
bert, R.E.; Vanderlaan, M.; Strickland, P. (New York Univ., N.Y. 
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(USA). Inst. of Environmental Medicine). 1975. Contract AT(11- 
1)-3380. 18p. (CONF-7506138—1). . NTIS $3.50. 

From Annual Radiation Research Society meeting; Miami, 
Florida, United States of America (USA) (Jun 1975). 

The response of rat skin to proton irradiation shows a rapid 
form of recovery of both sublethal and suboncogenic injury and 
RBE values between 2 and 3. The combination of RBE values 

reater than one, and recovery indicates that while protons induce 
injury more efficiently per unit absorbed dose than electrons, there 
is still a reversible component to the injury process. (auth) 


1666 (COO—3380-26) Tumorigenic action of beta, proton, 
electron and alpha radiation in rat skin. Comprehensive progress 
report, August 1, 1973—July 31, 1976. Burns, F.J.; Albert, R.E. 
(New York Univ., N.Y. (USA). Inst. of Environmental Medicine). 
1976. Contract AT(11-1)-3380. 35p. Dep. NTIS $4.00. 

Rat skin has been studied for a number of years as a model 
of radiation carcinogenesis in a solid tissue. Accessibility of the 
skin enables the tumors to be detected early so that growth rate, 
proliferation rate, and onset times can be established accurately 
and, of course, the superficial location permits an accurate assess- 
ment of doses and a localization of the radiation to the tissue of in- 
terest. We have been attempting to establish as accurately as possi- 
ble the nature of the dose response curve, i.e., the rate of tumor 
occurrence as of function of radiation dose, and the importance of 
tumor induction of radiologic factors, such as dose rate, fractiona- 
tion, dose localization, linear energy transfer and of biologic fac- 
tors, such as the proliferative state of the hair follicles and 
epidermis at the time of and subsequent to irradiation. The in- 
teraction of radiation and other carcinogens, especially ultraviolet 
light, is under study because of epidemiologic evidence suggesting 
a potential synergism for induction of scalp tumors. Radiobiologi- 
cal recovery processes have been studied in tumor response experi- 
ments using split doses of radiation separated by various times. 
The recovery rate for electron induced tumors has been measured, 
and the oncogenic effects of high LET particles (proton, alpha, 
argon) are being investigated. 


1667 (N—75-28696) Microdosimetric structure of HZE parti- 
cle tracks in tissue. Schaefer, H.J. (Naval Aerospace Medical 
Research Lab., Pensacola, Fla. (USA)). 8 Apr 1975. 22p. (NASA- 
CR—141935; NAMRL—1214). NTIS $3.25. 

Heavy nuclei of the primary galactic radiation in space can 
have the same linear energy transfer yet greatly different lateral 
distribution patterns of the energy in the microstructure of tissue. 
Track structure thus presents itself as a new dosimetric parameter 
for HZE particles which is at present incompletely understood in 
its radiobiological significance. The theory of track structure 
distinguishes two regions: core and penumbra. The core is a nar- 
row region with a radius far below | micron in tissue where energy 
deposition occurs mainly through excitations and collective oscilla- 
tions of electrons. Energy density in the core accounts for slightly 
more than half the total LET. The penumbra surrounding the core 
extends laterally several to many microns depending on the energy 
of the primary. Energy density in the penumbra decreases steeply 
with the square of increasing radius. The relationships are illus- 
trated with nuclear emulsion micrographs and plots of energy der- 
sity profiles. The implications of the findings for a dosimetric 
system for HZE particles are discussed. (Author) (GRA) 


(N—75-28698) Lymphoid cell kinetics under continuous 
low dose-rate gamma irradiation: a comparison study. Final techni- 

Foster, B.R. (Grambling State Univ., La. (USA)). 31 
Jul 1975. 39p. (NASA-CR—143262). NTIS $3.75. 

A comperison study was conducted of the effects of con- 
tinuous low dose-rate gamma irradiation on cell population 
kinetics of lymphoid tissue (white pulp) of the mouse spleen with 
findings as they relate to the mouse thymus. Experimental 
techniques employed included autoradiography and specific label- 
ing with tritiated thymidine (TdR-(h-3)). The problem studied in- 
volved the mechanism of cell proliferation of lymphoid tissue of 
the mouse spleen and thymus under the stress of continuous ir- 
radiation at a dose rate of 10 roentgens (R) per day for 105 days 
(15 weeks). The aim was to determine whether or not a steady 
state or near-steady state of cell population could be established 
for this period of time, and what compensatory mechanisms of cell 
population were involved. (Author) (GRA) 


1669 (RLO—2225-T2-7) Low level chronic irradiation of sal- 
mon. Annual progress report. Hershberger, W.K.; Donaldson, L.R.; 
Bonham, K.; Brannon, E.L. (Washington Univ., Seattle (USA). 
Coll. of Fisheries). 27 Jun 1975. Contract AT(45-1)-2225. 13p. 
Dep. NTIS $3.50. 

A question of primary importance in the use of nuclear 
energy is what effect the effluent from a reactor will have on the 
aquatic life in the water used for cooling. Of particular concern in 
the Pacific Northwest are the effects of chronic irradiation on sal- 
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mon that use the rivers for spawning and nursery area. The present 
program was designed in the early days of the atomic era to ad- 
dress this concern, and to provide some insight into the long-term 
consequences of exposure of fish to chronic, low levels of irradia- 
tion. The experimental techniques are described and data are sum- 
marized on irradiation effects on the entire life cycle of the chin- 
ook salmon. Also, long-term effects transmitted to future genera- 
tions were assessed in F, offspring of irradiated parents. (CH) 


1670 (TID—27097) Low-level x-irradiation of the brain dur- 
ing development: morphological, physiological and behavioral con- 
sequences. Progress report, September 1, 1975—August 31, 1976. 
Altman, J. (Purdue Univ., Lafayette, Ind. (USA)). 1976. Contract 
At(11-1)-2000. 13p. Dep. NTIS $3.50. 

Results are reported from a study of the effects of exposure 
of rat cerebellum at days 4 through 15 following birth to various 
doses of low-level x radiation on amino acid levels in brain tissues, 
development of the alfactory bulb, and motor performance. Func- 
tional recovery with age was also investigated. (CH) 


1671 (ERDA-tr—151) Radiobiology Translation of 
Radiobiologiya; 15: No. 6, 803-968( 1975). 219p. Dep. NTIS $7.75. 

Separate abstracts were prepared for the 38 papers in the 
publication. (HLW) 


1672 (ERDA-tr—151, pp 7-13) Influence of ionizing radia- 
tion on the RNA metabolism. Communication 2. Kinetics of the 
breakdown of nuclear RNAs in the organs of irradiated rats. Uman- 
skii, S.R.; Skotnikova, O.1.; Nelipovich, P.A.; Tokarskaya, V.I. 
(Inst. of Biological Physics, Pushchino, USSR). 1975. Translated 
from Radiobiologiya; 15: No. 6, 807-811(1975). 

In Radiobiology. 

The influence of radiation on the kinetics of the decomposi- 
tion of nuclear RNAs was studied, using a block with actinomycin 
D. The intranuclear breakdown of RNA in the spleen is ac- 
celerated, and that in the thymus is slowed down during the first 
30 to 120 min after irradiation of the rats at a dose of 800 rad. In 
the liver the breakdown of nuclear RNAs is unchanged for a 
period of 60 min after irradiation. By the second hour, the break- 
down of the rRNA precursor is accelerated, and the processing of 
D-RNA is slowed down. The transport of RNA into the cytoplasm 
in the liver is unimpaired. 


1673 (ERDA-tr—151, pp 26-33) Effects of whole-body x ir- 
radiation on the composition and metabolism of lipids of the rat 
brain. Taranova, N.P. (First Leningrad Medical Inst.). 1975. 
Translated from Radiobiologiya; 15: No. 6, 821-825(1975). 

In Radiobiology. 

It was shown that after whole-body x irradiation at a dose of 
1000 R, the content of phospholipids and cholesterol is practically 
unchanged, whereas the content of galactolipids is irreversibly 
decreased. The content of gangliosides decreases during the first 
day, but subsequently is restored to a substantial degree. The rate 
of incorporation of 2-'*C-acetate into all the investigated fractions 
decreases sharply during the first day, but in subsequent periods a 
different nature of the damage to the enzyme systems of lipid 
metabolism of the nerve tissue is detected. 


1674 (ERDA-tr—151, pp 34-40) Influence of radiation on 
lipid synthesis in the liver and adipose tissue of rats. Kendysh, I.N. 
1975. Translated from Radiobiologiya; 15: No. 6, 826-829(1975). 

In Radiobiology. 

In the livers of rats subjected to whole-body y irradiation at 
a dose of 750 R, during the first three days, the synthesis of lipids 
from 'C-acetate is intensified, and the synthesis of lipids from 'C- 
glucose, '‘C-glycerin, and '*C-lactate is reduced. In the adipose tis- 
sue at the same periods, lipid synthesis from 'C-acetate, 'C-glu- 
cose, and "'C-lactate is inhibited. The extraction of liver and 
adipose tissue does not prevent a postradiation intensification of 
the mechanism of the phenomenon, the origin of which is as- 
sociated with an activation of gluconeogenesis. 


1675 (ERDA-tr—151, pp 54-58) Change in the redox poten- 
tial in brain and liver tissues during x irradiation of rats. 
Shostakovskaya, I.V.; Gordii, S.K.; Gamkalo, Z.G.; Timachiko, 
M.F.; Shaforostova, V.I. (Lvov State Univ.). 1975. Translated from 
Radiobiologiya; 15: No. 6, 839-842(1975). 

In Radiobiology. 

During whole-body x irradiation of white rats, the value of 
the redox potential of the tissues of the cerebral hemispheres and 
liver gradually is shifted in the direction of positive values. The in- 
dicated changes arise more rapidly in the brain, but they are more 
pronounced in the liver tissue. In the brain tissue, the redox 
equilibrium is stabilized earlier than in the liver. 


(ERDA-tr—151, pp 59-68) Problem of enhancing the 
biological effects of ionizing radiations. Communication 9. Oxygena- 
tion of the tumor and skin under conditions of inhalation of air and 
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oxygen before and after irradiation. Rampan, Yu.I.; Anokhin, 
Yu.N. (Inst. of Experimental and Clinical Oncology, Moscow). 
1975. Translated from Radiobiologiya; 15: No. 6, 843-849(1975). 

In Radiobiology. 

In experiments on mice with a solid form of Ehrlich’s 
ascites carcinoma, a pronounced decrease in the percentage of 
zones with anoxia and strong hypoxia was noted during the inhala- 
tion of oxygen in the period of postradiation reoxygenation. In the 
case of repeated irradiation of the tumor under these conditions, 
growth of the neoplasm was inhibited to the greatest degree. The 
presence of a high percentage of hypoxic zones in the skin with 
subcutaneous tissue, the frequency of which was substantially 
reduced by the inhalation of oxygen, was demonstrated. 


1677 (ERDA-tr—151, pp 82-88) Effects of small doses of 
radiation of spermatogenesis. Kondratenko, V.G.; Ganzenko, L.F. 
(Inst. of Biological Physics, Pushchino, USSR). 1975. Translated 
from Radiobiologiya; 15: No. 6, 861-865( 1975). 

In Radiobiology. 

Cytological and cytochemical investigations were made of 
the testes of dogs subjected to the chronic action of irradiation at 
doses of 21, 62.5 and 124.5 rad per year for various periods from 
two to six years. Quantitative analysis showed that there is a dose 
and time dependence of the inhibition of the process of sper- 
matogenesis, caused by a disruption of the state of the nuclear 
chromatin of the germ cells. It was shown that the observed 
decrease in the weight of the testes is due to a loss of sper- 
matogenic cells. It was established that the process of sper- 
matogenesis possesses an adaptation to the effect of low doses of 
radiation and can compensate for their action. 


1678 (ERDA-tr—151, pp 89-95) Growth, development of 
embryos, chicks, and egg laying of hens irradiation before and dur- 
ing incubation. Kuzin, A.M.; Khakimov, P.A.; Shaikhov, R.T.; 
Khamidov, D.N. (Inst. of Biophysics, Pushchino). 1975. Translated 
from Radiobiologiya; 15: No. 6, 866-870( 1975). 

In Radiobiology. 

The influence of y rays on the growth and development of 
embryos, chicks, and the egg laying of hens irradiated before and 
during incubation was investigated. It was shown that irradiation of 
eggs at a dose of 1-10 R before and on the seventh day of incuba- 
tion causes a significant intensification of growth and development 
of chick embryos, and also increases the hatchability and survival 
of chicken embryos and accelerates the egg laying of the hens. 


1679 (ERDA-tr—151, pp 96-101) Radiation death of mice in 
the case of whole-body nonuniform (along the length of the body) x 
irradiation. Ivashin, V.A.; Ovakimov, V.G.; Airapetyan, G.M.; 
Ivanov, V.N. (Scientific Reseach Inst. of Labor Hygiene and Occu- 
patonal Diseases, Moscow). 1975. Translated from Radiobiologiya; 
15: No. 6, 871-874( 1975). 

In Radiobiology. 

It was shown in experiments on CBA x C57B1,/F, mice that 
the biological effectiveness of local irradiation of the abdomen or 
of the whole body with the exception of the abdomen is 1.2 to 1.4 
and 2.5 to 2.9 times lower than the effectiveness of uniform whole- 
body irradiation, respectively. The combination of doses causing 
16, 50, and 84 percent death in 30 days was used as the basis for 
constructing curves permitting the prediction of the probability of 
death of the animals in the case of whole-body nonuniform irradia- 
tion. The nature of the curves obtained is evidence that the in- 
tegral average tissue dose cannot be used to predict the probability 
of death of the mice in the case of whole-body nonuniform irradia- 
tion. 


1680 (ERDA-tr—151, pp 120-124) Influence of ionizing 
radiation of chromatin and the lipid metabolism of birds. Shabalina, 
A.T.; Rusev, G.K.; Ankov, V.K. (Inst. of Animal Husbandry, 
Sofia). 1975. Translated from Radiobiologiya; 15: No. 6, 887- 
890( 1975). 

In Radiobiology. 

Chickens were divided into two groups according to the 
blood catalase: hypocatalase and normocatalase. These two groups 
were in turn divided into experimentals and controls. The experi- 
mental birds were irradiated at a dose of 1000 R and determina- 
tions were made of cholesterol, 1 1-hydroxycorticosteroids, chro- 
matin, DNA, histones, and proteins. Results showed the same con- 
tent of 11-hydroxycorticosteroids in the blood and adrenals of 
hypocatalase and normocatalase birds. The cholesterol level was 
lower in h talase birds than in controls. The most significant 
differences in the lipid metabolism of irradiated birds appeared in 
the blood triglycerides; a sharp decrease was observed in the ir- 
radiated birds. The chromatin of the spleen of irradiated birds con- 
tained less histone than that of controls. (HLW) 


1681 (ERDA-tr—151, pp 125-129) Effects of whole-body 
gamma i on the compartmentalization of amino acids in 
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the rat kidney and spleen. Dovgalevich, I.1.; Moroz, I.N. 
(Simferopol State Univ., USSR). 1975. Translated from 
Radiobiologiya; 15: No. 6, 890-893(1975). 

In Radiobiology. 

Following a 40R dose of gamma radiation, determinations 
were made of free and bound and the total pool of glutamine, 
asparagine, alanines, glycine, phenylalanine, and glycylglycine in 
the spleen and kidneys. Results showed a disintegration of the 
compartments of the amino acids of the spleen and kidneys and 
the relationship between glutamine and other amino acids was 
disturbed. There was a dependence of the compart lization of 
the amino acids both on the type of penetrating radiation and on 
the tissues and organs of the animals. (HLW) 


1682 (ERDA-tr—151, pp 130-133) Transketolase activity of 
rat skin under the joint action of x-rays and y-rays on the organ- 
ism. Matyushichev, V.B.; Taratukhin, V.R.; Yankovskii, O.Yu. 
(Leningrad State Univ.). 1975. Translated from Radiobiologiya; 
15: No. 6, 893-895( 1975). 

In Radiobiology. 

The backs of rats were shaved and x radiation was ad- 
ministered in doses of 50 and 100 R; 3.05 krad doses of beta 
radiation were given. In some rats the anterior third of the body 
was shielded and in others the posterior two-thirds was shielded. 
Results are presented in the form of a table showing transketolase 
activity of the skin at vaious doses in terms of percent of control. 
Shifts of activity of transketolase in relation to radiation doses and 
parts of the body exposed to radiation are discussed. (HLW) 


1683 (ERDA-tr—151, pp 134-137) Influence of ionzing 
radiation on the adrenals of rat embryos. Khamidov, D.Kh.; 
Khakimov, P.A.; Mamataliev, U. (Inst. of Biochemistry, Tashkent). 
1975. Translated from Radiobiologiya; 15: No. 6, 896-898( 1975). 

In Radiobiology. 

Rats were exposed to gamma radiation at doses of 100 to 
400 R at various stages of pregnancy. A high prenatal mortality of 
the embryos was observed when the animals were irradiated in the 
first phase of pregnancy. The 7-day embryos were the most 
radioresistant and the 10-day embryos the most radiosensitive. The 
progency of the irradiated rats were smaller in size and weight in 
comparison with controls. Six to 14 days following irradiation, the 
aay e the adrenal cortex of the embryos was sharply reduced. 


1684 (ERDA-tr—151, pp 138-142) Effect of intraventricular 
administration of 6-hydroxy-dopamine on the stress increase in the 
plasma corticosterone caused by irradiation. Popov, P.G.; Ankov, 
V.K.; Georgiev, V.; Kavrakiroa, S.V.; Belokonski, I.S. (Central 
Lab. of Problems of Regneration, Sofia). 1975. Translated from 
Radiobiologiya; 15: No. 6, 899-902(1975). 

In Radiobiology. 

Rats were given two intraventricular injections of 6-hydrox- 
ydopamine at 48 h intervals and were x-irradiated at a dose of 900 
R seven days later. Three h later they were killed and determina- 
tions were made of plasma corticosterone, noradrenaline, 
dopamine, hepatic tyrosine amino transferase, and brain 
catecholamines. The catecholamine content of the brain was not 
changed by irradiation but was significantly reduced by 6-hydrox- 
ydopamine. Results contradicted the hypothesis of an inhibiting in- 
fluence of brain catecholamines on the secretion of corticosterone, 
since the stress reaction in rats irradiated after the introduction of 
6-hydroxydopamine did not differ from that in non-irradiated 
animals with preliminary administration of solvent. It is possible 
that the noradrenaline and dopamine remaining in the brain after 
the introduction of 6-hydroxydopamine are sufficient for regulating 
the secretion of corticosterone or that after administration of 6- 
hydroxydopamine the rats developed an increased sensitivity to 
catecholamines. (HLW) 


1685 (ERDA-tr—151, pp 143-147) Differences in the accu- 
mulation of cystamine in bone marrow cells, determined by the na- 
ture of salt anions. Krasil’nikov, I.1.; Levachevskaya, E.I.; 
Slavachevskaya, N.M.; Tarnopol’skaya, L.G. (Military-Medical 
Academy, Leningrad). 1975. Translated from Radiobiologiya; 15: 
No. 6, 902-905( 1975). 

In Radiobiology. 

Cystamine dihydrochloride and cystamine pyrophosphate 
were injected intraperitoneally and intravenously into rats and 
mice. The animals were killed 15 min after the injection and the 
bone marrow was extracted. The radioprotective effectiveness of 
the preparations was evaluated according to the 30-day survival 
following gamma radiation. Results showed a higher content of 
cystamine pyrophosphate in the bone marrow than of 
dihydrochloride after both intraperitoneal and intravenous injec- 
tion. Cystamine pyrophosphate was more effective than cystamine 
dihydrochloride as a radioprotector. (HLW) 
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of bone marrow the sternum and ilium of 
after nonuniform irradiation with protons with 

organism. Kalandarova, M.P. 1975. T 
a 15: No. 6, 905-908( 1975). 

In iobiology. 

Dogs were irradiated with protons in which the value of the 
dose varied 3, 5, and 8-fold in the ventrodorsal direction, compris- 
ing 426-142, 548-109, and 645-85 rad at the entrance and exit of 
the beam, respectively. The mean tissue dose was 200 rad. Punc- 
ture specimens from the sternum and ilium were analyzed and a 
table is presented to show variations in the number of bone mar- 
row cells following irradiations as a function of the dose drop in 
the body. At an absorbed dose difference of 8, restoration of most 
of the formed elements of the bone marrow of the sternum 
proceeded more actively than in the case of irradiation with a dose 
drop of 5. The functional activity of the bone marrow of the ilium 
was preserved even in the period of inhibition of hemopoiesis in 
the sternum. (HLW) 


1687 (ERDA-tr—151, pp 152-154) Influence of peroral bac- 
teriotherapy on radiation autoallergy. Strel’nikov, V.A. 1975. 
Translated from Radiobiologiya; 15: No. 6, 908-910(1975). 

In Radiobiology. 

Rats were exposed to a single whole-body dose of gamma 
radiation of 800 R. At intervals up to ten days following irradiation 
Escherichia coli cells were given orally. The animals were then 
killed at intervals up to 28 days and the percentage of cells causing 
the development of immune hemopoiesis was determined in the 
blood, spleen, liver, kidneys, and lymph nodes. Results showed that 
E. coli had a pronounced immunizing influence with a maximum 
antibody titer on the 21st day after the introduction of the organ- 
isms. (HLW) 


1688 (ERDA-tr—151, pp 155-159) Radioprotective proper- 
ties of venoms of snakes of Central Asia. Khalikov, S.K.; Turakulov, 
Ya.Kh.; Rakhimov, M.M. (Inst. of Biochemistry, Tashkent). 1975. 
Translated from Radiobiologiya; 15: No. 6, 910-913(1975). 

In Radiobiology. 

One group of mice and rats received various doses of snake 
venom; a second group was given 800 to 1000 R of gamma radia- 
tion; a third group received snake venom | h before irradiation; 
and a fourth group served as the control. Results showed that the 
survival of irradiated mice and rats was increased by administra- 
tion of snake venoms except in the summer period of June to Au- 
gust. It was thought that the therapeutic effect of snake venom was 
due to a pharmacological effect on the blood vessels of the in- 
testines. (HLW) 


1689 (ERDA-tr—151, pp 165-169) Influence of preliminary 
administration of cystamine on certain enzymes of carbohydrate 
metabolism of the erythrocytes in radiation sickness. 
Serebrennikova, 1.A.; Romanoa, G.A. (Medical Inst., Tomsk, 
USSR). 1975. Translated from Radiobiologiya; 15: No. 6, 917- 
919(1975). 

In Radiobiology. 

Rabbits were exposed to 1000 rad doses of betatron radia- 
tion, Some animals were injected with cystamine 30 min before ir- 
radiation, and some animals were given cystamine only. At inter- 
vals up to 30 days determinations were made of hexokinase, 
phosphofructokinase, and pyruvate kinase. In the irradiated 
animals there was a decrease in hexokinase and pyruvate kinase 
activity and an increase in phosphofructokinase activity. In the ir- 
radiated animals treated with cystamine the decrease in activity of 
hexokinase and pyruvate kinase was considerably less pronounced 
and the activity of phosphofructokinase was further increased. The 
administration of cystamine only had no influence on the activity 
of the enzymes. (HLW) 


1690 (ERDA-tr—151, pp 170-174) Ratio between postradia- 
tion excretion of deoxyuridine and the mitotic index of cells of the 
tissue. Bryksina, L.E.; Khenkin, E.V.; Konoplyannikov, 

A.G.; Povrennyi, A.M. (Scientific Research Inst. of Medical 
Radiology, Obninsk, USSR). 1975. Translated from 
Radiobiologiya; 15: No. 6, 919-923(1975). 

In Radiobiology. 

Mice were given whole-body gamma radiation in doses of 
400 rad and urine was collected for a period of 20 days. The 
mitotic index was determined in bone marrow cells obtained from 
the femurs. A significant increase in the excretion of deoxyuridine 
occurred on the first and sixth days; each rise in excretion of deox- 
yuridine was accompanied by a drop in values of the mitotic index 
of the bone marrow cells. The significance of this correlation for 
restoration of cell populations of hematopoietic tissue is discussed. 
(HLW] 


(ERDA-tr—151, pp 148-151) Comparative 
hematogenesis in 
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1691 (ERDA-tr—151, pp 175-178) Influence of the length of 
the carbon chain in the aliphatic series of diisothiuronium com- 
pounds on the donor properties and radioprotector activity. Izmoz- 
herov, N.A.; Ainbinder, N.E.; Filaretov, A.N.; Girshik, G.V.; Gilev, 
Yu.V.; Izmozherova, E.L. (Perm State Univ., USSR). 1975. Trans- 
lated from Radiobiologiya; 15: No. 6, 923-925( 1975). 

In Radiobiology. 

Diisothiuroniumpropane and diisothiuroniumpentane were 
injected intraperitoneally into mice 15 to 30 min before gamma ir- 
radiation, and the 30-day survival was investigated. The com- 

nds were added to cultures of Chinese hamster cells 1 h before 
irradiation and the cells were examined for chromosomal aberra- 
tions. Results showed that the radioprotective effect increased with 
increasing length of the carbon chain from two to five carbon 
atoms, and at six there was a decrease in the effect. (HLW) 


1692 (ERDA-tr—151, pp 182-187) Radioprotective proper- 
ties of compounds of the taurine group. Kolesnikov, Yu.A.; 
Novosel’tseva, S.D.; Yartsev, E.I.; Kudryashov, Yu.B.; Bogatyrev, 
G.P.; Yakovlev, V.G. (Moscow State Univ.). 1975. Translated 
from Radiobiologiya; 15: No. 6, 928-931(1975). 

In Radiobiology. 

Mice were x-irradiated and 3 days later were given in- 
traperitoneal injections of aminoalkanesulfonic acids and taurine 
compounds. The radioprotective effectiveness was estimated ac- 
cording to the 30-day survival. In vitro experiments were also con- 
ducted using monkey heart cells. The radioprotective compounds 
were added to the cells 30 min after x irradiation. Seven of the 13 
compounds exhibited radioprotective activity when added to the ir- 
radiated cells; taurine was less effective than the aminoalkanesul- 
fonic acids. In the experiments with mice three of the aminoal- 
kanesulfonic acids were more effective than taurine. The sig- 
nificance of potassium cations for radioprotective activity is 
discussed. (HLW) 


1693 Chemoprotection against fractionated radiation expo- 
sures with WR-2721: skin injury. Echols, F.S.; Yuhas, J.M. 
(Nuclear Regulatory Commission, Washington, DC). Radiat. Res.; 
66: No. 3, 499-504(Jun 1976). 

These studies extend the analysis of the potential applica- 
tion of WR-2721 [S-2-(3-aminopropylamino )ethylphosphorothioic 
acid] to radiation therapy by determining the ability of the drug to 
protect mice against hair loss induced by multiple exposures to 
radiation. In the two mouse strains tested, RFM and BALB/c, the 
relatively low drug dose used (200 mg/kg) protected the mice 
against hair loss from single exposures by factors of 1.67 and 1.73. 
The dose necessary to produce a given level of hair loss (ED, 9) in- 
creases with increasing number of fractions. The ED, increases as 
N/sup 0.52/ and N/sup 0.59/ in the two strains of mice when they 
are not drug-treated, but as N/sup 0.39/ and N/sup 0.50/ in mice 
that are drug-treated. Thus, the protective effectiveness of WR- 
2721 decreases with increasing numbers of fractions, but the drug 
is still able to give a dose-modifying factor of about 1.25 when the 
total exposure is given as a series of 9 or 10 fractions. WR-2721 
appears to offer the ibility of improving the efficiency of 
radiotherapy under clinical conditions. 


1694 Radiosensitivity of ileum crypt cells in hibernating, 
arousing, and awake ground squirrels (Citellus tridecemlineatus). 
Jaroslow, B.N.; Michael Fry, R.J.; Suhrbier, K.M.; Sallese, A.R. 
_— National Lab., IL). Radiat. Res.; 66: No. 3, 566-575(Jun 
1976). 

Radiosensitivity of ileal crypt cells, to “Co gamma radia- 
tion, was studied in ground squirrels (Citellus tridecemlineatus) 
during hibernation, arousal, and the euthermic state. Survival of 
ileal crypt cells, assayed by the microcolony technique from 
stained transverse sections of ileum, was greater in animals ir- 
radiated in hibernation or | hr after initiation of arousal from 
hibernation. Crypt survival returned to the level of irradiated non- 
hibernating controls in animals irradiated 3 to 7 hr after initiation 
of arousal. Over the exposure range of 1500 to 2400 R, the sur- 
vival of crypt cells for euthermic controls gave a Dy = 133 +- 12 R 
and for animals irradiated in hibernation it gave a D, = 487 +- 92 
R. In animals irradiated 1 hr after initiation of arousal, when core 
temperature is within the range of euthermic controls, crypt sur- 
vival was almost as high as in the hibernators. These results suggest 
that the increased resistance of ileal crypt cells in hibernating 
animals could be due to hypoxia, although not direct evidence for 
hypoxia in hibernation was established. The changes in mitotic 
index of ileal crypt cells during hibernation and arousal indicate an 
alteration in the distribution of cells in the phases of the cycle. 
This change in distribution may also have contributed to the in- 
creased radioresistance of hibernators. 


1695 Role of stimulated amino acid transport in promoting 
glycogenesis in the irradiated rat. Kilberg, M.S.; Neuhaus, O.W. 
(Univ. of South Dakota, Vermillion). Contract AT(11-1)-1754. 
Radiat. Res.; 66: No. 3, 597-608(Jun 1976). 
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Whole-body irradiation of rats stimulates an amino acid 
transport system in the liver. Another phenomenon observed after 
exposure to ionizing radiations is the accumulation of hepatic 
glycogen. The data presented here relate the increased hepatic up- 
take of amino acids to glycogenesis. Male rats were exposed to two 
doses of y rays, 2500 and 1500 R. Following exposure to 2500 R, 
the hepatic free amino acids were elevated during the first 48 hr 
accompanied by a decline in serum levels. At 72 hr the hepatic 
amino acids diminished to the control levels while the serum in- 
creased abruptly. By contrast, 72 hr after exposure to 1500 R the 
serum amino acid levels increased only 27 percent and the hepatic 
amino acid values increased 52 percent. These results are ex- 
plained on the basis of the changes in AIB transport previously re- 
ported. The incorporation of “C from labeled L-alanine into 
hepatic glycogen was maximal 48 hr postexposure to 2500 R but 
declined to below control values at 72 hr. On the other hand, ex- 
posure to 1500 R resulted in maximal incorporation of *C at both 
48 and 72 hr. We propose that transport of amino acids into liver 
cells is stimulated by the elevated blood levels of amino acids 
released from the degradation of protein. The transport increases 
the levels of hepatic free amino acids, and therefore, is a key fac- 
tor in regulating postirradiation glycogenesis. 


1696 Dose rate studies with fission spectrum neutrons. Ain- 
sworth, E.J.; Jordan, D.L.; Miller, M.; Cooke, E.M.; Hulesch, J.S. 
(Argonne National Lab., IL). Radiat. Res.; 67: No. 1, 30-45(Jul 
1976). 

Fission spectrum neutrons produced by the JANUS reactor 
were used to test the hypothesis that no effect of dose rate or ex- 
posure time occurs when mouse lethality or hematopoietic injury is 
evaluated. Reduction of the dose rate from 13.1 to 1.2 rad/min 
resulted in a small increase in LDso/39 and LD,s9/,. Whereas no dose 
rate effect was found for cell killing (D)) of hematopoietic stem 
cells in the femur or spleen, mice that received a sublethal dose of 
1.2 rad/min showed a small but reproducible advantage in repopu- 
lation of stem cells in the femur, and in reappearance of platelets 
in peripheral circulation. During a course of fractionated neutron 
irradiation, the femur stem cell content was higher in groups which 
were irradiated at 0.13 rad/min in comparison with others ir- 
radiated at 2.13 rad/min. Thus, the effects of fission spectrum 
neutrons are not totally independent of dose rate or exposure time 
based on the end points evaluated in these experiments. The effect 
of neutron dose rate on cell killing and on division delay or 
repopulation could vary independently. 


1697 Tumor and injury responses of rat skin after sieve pat- 
tern x irradiation. Albert, R.E.; Burns, F.J. (New York Univ., NY). 
Radiat. Res.; 67: No. 1, 142- 148(Jul 1976). 

The dorsal skin of 261 male albino rats was irradiated with 
low voltage x-ray exposures of 1200 or 2000 R in a uniform pat- 
tern and in sieve patterns with pore diameters of 0.5 or 1.6 mm. 
The tumor yield was markedly reduced by the sieve pattern expo- 
sure particularly with the 0.5-mm pore size, but there was no as- 
sociated sieve effect on the occurrence of hair follicle damage. 
When the relatively small radiation exposure of 670 R was ad- 
ministered to the skin between the sieve holes, the sieve effect was 
largely abolished. The results of this and previous studies suggest 
that the sieve effect occurs with low LET radiation and may 
represent a delay in the time of tumor occurrence. 


1698 Radiation-induced mutations at mouse hemoglobin loci. 
Russell, L.B.; Russell, W.L.; Popp, R.A.; Vaughan, C.; Jacobson, 
K.B. (Oak Ridge National Lab., TN). Proc. Natl. Acad. Sci. U.S.A.; 
T= No. 8, 2843-2846( Aug 1976). 

In experiments designed to detect new mutations affecting 
hemoglobin, we irradiated the male or female parent in reciprocal 
crosses of two mouse strains that differ in alleles at the hemoglobin 
(Hba, Hbb) loci as well as at five other specific loci. Offspring 
were analyzed for hemoglobin properties (electrophoretic pattern, 
solubility, crystal pattern), serum albumin differences, erythrocyte 
lysis, reticulocyte count, and external appearance. Five hemoglobin 
variants were found among the mutants. In three, the genetic con- 
tribution from the irradiated father was not expressed with regard 
to the a-chain; one carried a tandem duplication (the first known 
case in the mouse) involving Hbb; and one probably resulted from 
double nondisjunction of chromosome 7. The finding that major 
chromosome aberratios can mimic hemoglobin mutations indicates 
the need, in similar experiments, to follow F, screening with 
thorough cytogenetic analysis. The variants in which there is 
nonexpression of the a chain may be the result of small deficien- 
cies or of faults in transcription or translation. Mutation rates 
based on these three variants are not out of line with earlier 
specific-locus results, although confidence limits are still wide. 
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BASIC STUDIES 


1699 Radiosensitivity of the flesh fly, bullata 
(Parker), throughout larval and pupal life. Nauman, C.H.; Whitten, 
J.M. (Brookhaven National Lab., Upton, NY). Radiat. Res.; 66: 
No. 3, 587-596(Jun 1976). 

Larvae, prepupae, and pupae of Sarcophaga bullata 
(Diptera, Cyclorrhapha) were exposed to 250-kVp x rays or “"Cs 
gamma rays and their subsequent responses analyzed. Third instar 
larvae were slightly more resistant to x rays than first instars, and 

ually as sensitive as prepupae and pupae through the fourth da’ 

of pupal life. Thereafter, the calinndieanen e gtewd mara. | 
sharply, reaching a maximum on day 9 following puparium forma- 
tion. Prepupae and young pupae were compared with respect to 
their response (LD, /emergence) ‘to 250-kVp x rays and ""Cs 
gamma rays; the average RBE for these radiations at this end point 
was found to be 0.69, the x rays being more efficient. All respon- 
ses to radiation that were investigated may be associated with cell 
division and migration and the degree of differentiation at the time 
of irradiation. Overall pupal radiosensitivity remains constant dur- 
ing breakdown of larval tissues and reformation and restructuring 
of adult tissues, and then decreases progressively during dif- 
ferentiation and maturation of adult tissues. 


1700 Effects of irradiation on stem cell response to differentia- 
tion inhibitors in the Planarian etrusca. Steele, V.E.; 
Lange, C.S. (Univ. of Rochester, NY). Radiat. Res.; 67: No. 1, 21- 
29(Jul 1976). 

The planarian owes its extensive powers of regeneration to 
the possession of a totipotential stem cell system. The survival of 
the animal after irradiation depends mainly upon this system. In 
this respect the planarian is analogous to mammalian organ 
systems such as bone marrow or gut epithelium. The differentiated 
cells control the course of stem cell mediated tissue renewal by the 
secretion of differentiator and/or inhibitor substances. One such in- 
hibitor substance, present in extracts prepared from homogenized 
whole planarians, specifically inhibits brain formation. This sub- 
stance is organ specific, but not species specific. The differentia- 
tive integrity of the stem cells after irradiation is measured by 
comparing the regenerated brain volumes resulting from the 
presence or absence of the brain inhibitory extract during the 
regeneration period. Our data suggest that increasing doses of x ir- 
radiation decreases the ability of the stem cells to respond to dif- 
ferentiative substances. The data presented also explore the possi- 
bility of altering the postirradiation recovery pattern by shifting the 
differentiative demands placed on the stem cells. The final propor- 
tions of animals (one-half regenerated with, and one-half without, 
the extract) surviving after 60 days were not significantly different. 


PEST CONTROL 
REFER ALSO TO CITATION(S) 1649 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


1701 (HEDL-SA—1086-FP) Year 2000 estimated population 
dose for the Tennessee Valley region. Fletcher, J.F.; Strauch, S.; 
Siegel, G.R.; Witherspoon, J.P. (Hanford Engineering Develop- 
ment Lab., Richland, Wash. (USA)). 1976. Contract E(45-1)- 
2170. 21p. (CONF-760622—42). Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

A comprehensive study has recently been completed of the 
potential regional radiological dose in the Tennessee and Cumber- 
land river basins in the year 2000, resulting from the operation of 
nuclear facilities. This study, sponsored jointly by the U.S. Energy 
Research and Development Administration and the Tennessee Val- 
ley Authority, was performed by the Hanford Engineering 
Development Laboratory (HEDL), the Oak Ridge National 
Laboratory (ORNL), and the A tic Turbulence and Diffu- 
sion Laboratory (ATDL). This study considered the operation in 
the year 2000 of 33,000 MWe of nuclear capacity within the study 
area, and of 110,000 MWe in adjacent areas, together with sup- 
porting nuclear fuel fabrication and reprocessing facilities. Air and 
water transport models used and methods for calculating nuclide 
concentrations on the ground are discussed. (CH) 


MAN 
REFER ALSO TO CITATION(S) 1612 
1702 (CONF-760444—9) Practical methods of dose reduction 


to the bladder wall. Smith, E.M.; Warner, G.G. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). 1976. 13p. Dep. NTIS $3.50. 
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From Symposium on radiopharmaceutical dosimetry; Oak 
ie Tennessee, United States of America (USA) (26 Apr 

The radiation dose to the bladder wall following the ad- 
ministration of radionuclides to patients can be reduced by a fac- 
tor between 25 percent and 75 percent when the effective -life 
for the radioactivity entering the urine is two hours or less. A sig- 
nificant but smaller reduction in dose to the gonads may also be 
achieved in situations where the major fraction of the administered 
activity is rapidly excreted in the urine. This reduction in dose is 
achieved by ensuring that the patient has between 50 and 150 ml 
of urine in his bladder when the radioactivity is injected, and is en- 
couraged to void between one and two hours after the activity has 
been administered. The interrelationship of voiding schedule, ef- 
fective half-life, initial urine volume, and demand urination has 
been analyzed in these studies. In addition, the significance of the 
rate of urine production and volume of urine in the bladder on the 
radiation dose to the biadder is demonstrated. (auth) 


1703 (FMI—1000-763) Recent progress in californium-252 

. Lanzl, L.H.; Rozenfeld, M.; Bednarek, D.; Oswald, R.; 
Moser, F.; Koch, R.; Mewissen, D.J. (Franklin McLean Memorial 
Research Inst., Chicago, Ill. (USA)). 1976. 7p. (CONF- 
760436—5). Dep. NTIS $3.50. 

From International symposium on californium-252 utiliza- 
tion; Paris, France (26 Apr 1976). 

Studies are being conducted on increasing the accuracy of 
dose determinations in irradiated animals with small implanted tu- 
mors. Three experimental methods of in-phantom dosimetry are 
being employed in this work since any one method thus far has not 
led to a determination of dose to an accuracy within 5 percent at 
distances close to a source and since each method has distinct ad- 
vantages for a given problem. Descriptions are given of these 
methods which are as follows: dosimetry using dielectric ionization 
chambers; dose contribution from moderated neutrons near a Cf 
source; and measurement of dose at various locations in a tumor- 
mouse radiobiological system. (HLW ) 


1704 (ORNL/TM—5278) Development and use of a fifteen 
year-old equivalent mathematical phantom for internal dose calcula- 
tions. Jones, R.M.; Poston, J.W.; Hwang, J.L.; Jones, T.D.; Warner, 
G.G. (Oak Ridge National Lab., Tenn. (USA)). Jun 1976. Con- 
tract W-7405-eng-26. 84p. Dep. NTIS $5.00.. 

The existence of a phantom based on anatomical data for 
the average fifteen-year-old provides for a proficient means of ob- 
taining estimates of absorbed dose for children of that age. Dimen- 
sions representative of an average fifteen-year-old human, obtained 
from various biological and medical research, were transformed 
into a mathematical construct of idealized shapes of the exterior, 
skeletal system, and internal organs of a human. The idealization 
for an average adult presently in use by the International Commis- 
sion on Radiological Protection was used as a basis for design. The 
mathematical equations describing the phantom were developed to 
be readily adaptable to present-day methods of dose estimation. 
Typical exposure situations in nuclear medicine have previously 
been modeled for existing phantoms. With no further development 
of the exposure model necessary, adaptation to the fifteen-year-old 
phantom demonstrated the utility of the design. Estimates of ab- 
sorbed dose were obtained for the administration of two radiophar- 
maceuticals, /sup 99m/Tc-sulfur colloid and /sup 99m/Tc-DMSA. 
(auth) 


ANIMALS 
REFER ALSO TO CITATION(S) 1713 


1705 (ERDA-tr—151, pp 202-206) Investigation of thrombo- 
cytes and certain indices of blood clotting in cows treated with a 
mixture of nuclear fission products. Bogatov, L.V.; Sirotkin, A.N.; 
Karpov, O.N. 1975. Translated from Radiobiologiya; 15: No. 6, 
940-943( 1975). 

In Radiobiology. 

Nuclear fission products were given to 25 cows with the 
feed. Cows that received larger doses of fission products died 
within 16 days. In all groups the absence of thrombocytopenia was 
observed. The increase in thrombocytosis was correlated with an 
increase in blood clotting time. There was also an increased ten- 
dency for hemorrhaging and the formation of hematomas, and sub- 
stantial disruptions in the morpho! gy of thrombocytes occurred. It 
was concluded that the number of thrombocytes in the blood 
could not be used as a diagnostic or prognostic test. (HLW) 


1706 Dominant lethal mutations in mice resulting from 
chronic tritiated water (HTO) ingestion. Carsten, A.L.; Commer- 
ford, S.L. (Brookhaven National Lab., Upton, NY). Radiat. Res.; 
66: No. 3, 609-614(Jun 1976). 
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The possible genetic consequences of continued ingestion of 
tritiated water (HTO) have  obeen investigated in 
Hale—Stoner—Brookhaven strain mice maintained on HTO (3 

i/ml). Second-generation females on HTO were sacrificed in 
ate pregnancy and the corpora lutea, viable, nonviable embryos 
(early death and late death) and preimplantation loss determined 
to calculate the mutation rate. The breeding efficiency (pregnancy 
rate and litter size) was also measured. Analysis of results by both 
parametric and nonparametric tests has indicated a significant 
reduction in the number of viable embryos resulting from matings 
between animals maintained on the tritium regimen, with no effect 
on breeding efficiency. The integrated radiation dose to the testes 
and ovary, based on average tissue tritium content from fetal 
origin through breeding of the 8-week-old animals, was calculated. 


1707 RBE of tritium radiation measured in mouse oocytes: in- 
crease at low exposure levels. Dobson, R.L.; Chinnie Kwan, T. 
(Univ. of California, Livermore). Radiat. Res.; 66: No. 3, 615- 
625(Jun 1976). 

Developing mice were exposed to tritium in body water 
continuously from conception to 14 days after birth. Concentra- 
tions close to 1, 3, 6, and 9 wCi/ml were maintained by giving 
mothers *HOH in their drinking water throughout pregnancy and 
the first 2 weeks of lactation. When the offspring were 14 days 
old, primary oocytes in their ovaries were counted microscopically 
and compared with controls. Confirming earlier findings, survival 
of these cells decreased exponentially with exposure; there was no 
threshold; the LD,, level was 2 uCi/ml, delivering 0.44 rad/day. 
For comparison, oocytes were similarly enumerated in mice con- 
tinuously exposed for the same period to Co gamma rays at 1, 
2.1, and 3.2 rad/day. Cell killing in this case was not as great. Nor 
was it exponential; lower doses showed decreasing effectiveness. 
The data were in general accord with the linear—quadratic dose 
relation of the theory of dual radiation action. The effective LD,» 
level for gamma rays was about 1.1 rad/day. Owing to these dif- 
ferences in dose—response, the RBE (relative biological effective- 
ness) of tritium compared to gamma radiation, as measured here 
in the intact animal, varied inversely with dose. At effective 
gamma-ray doses of some 40 rad, it was about 1.6. However, at 
lower exposure levels, giving effective doses of only a few rads, the 
RBE of tritium rises to approximately 3. This is of special interest 
from the standpoint of health and environmental protection. 


1708 Hematological changes in irradiated cattle: a twelve-year 
study. Noonan, T.R.; Cross, F.H.; Reynolds, R.A.; Murphree, R.L. 
(Comparative Animal Research Lab., Oak Ridge, TN). Radiat. 
Res.; 66: No. 3, 626-633(Jun 1976). 

We determined hemograms of cattle at least semiannually 
for 11 or 12 year after whole-body or sham irradiation. Three 
groups of female Hereford cattle, 18 months old, were exposed to 
200, 300, or 400 R; a fourth group received two 300-R exposures 
8 weeks apart, and a fifth group served as controls. One month 
after the last irradiation, each group contained 40 to 51 animals. 
Three weeks after exposure, granulocytes and platelets were more 
depressed than agranulocytes. By 8 weeks postirradiation, platelets 
in the irradiated animals were similar to those of controls. Granu- 
locytes were still depressed but had recovered to a greater degree 
than agranulocytes. One year after exposure, granulocyte and 
platelet counts of irradiated animals did not differ from those of 
controls. Agranulocyte levels in irradiated groups, however, still 
showed a highly significant (P less than 0.01) depression. The 
radiation-induced depression of agranulocyte counts was significant 
(at the P less than 0.01 level) through the third year and signifi- 
cant (at the P less than 0.05 level) for the next 18 months. At 5 yr 
after irradiation and for the duration of the experiment, hemo- 
grams of irradiated animals could not be distinguished from those 
of controls. Irradiation did not significantly change the erythrocyte 
counts or any related parameters at any of the times when these 
measurements were made. 


PLANTS 
REFER ALSO TO CITATION(S) 1514 


NUCLIDE KINETICS AND TOXICOLOGY 


MAN 


1709 (MLM—2339(OP)) Calibration for plutonium-238 lung 
counting at Mound Laboratory. Tomlinson, F.K. (Mound Lab., 
Miamisburg, Ohio (USA)). 1976. Contract E-33-1-GEN-53. 13p. 
(CONF-760634—2). Dep. NTIS $3.50. 

From Pacific regional symposium; Seattle, Washington, 
United States of America (USA) (24 Jun 1976). 


ERA VOL. 2, NO. 1 


The lung counting facility at Mound Laboratory was 
calibrated for. making plutonium-238 lung deposition assessments 
in the fall of 1969. Phoswich detectors have been used since that 
time; however, the technique of calibration has improved con- 
siderably. The current technique of calibrating the lung counter is 
described as well as the method of error analysis and determina- 
tion of the minimum detectable activity. A Remab hybrid phantom 
is used along with an attenuation curve which is derived from plu- 
tonium loaded lungs and ground beef absorber measurements. The 
errors that are included in an analysis as well as those that are ex- 
cluded are described. The method of calculating the minimum de- 
tectable activity is also included. (auth) 


ANIMALS : 
REFER ALSO TO CITATION(S) 1493, 1498 


1710 (COO—2784-1) Physiological studies of environmental 
pollutants. Progress report, September 1, 1975—May 31, 1976. 
Lengemann, F.W.; Wentworth, R.A. (Cornell Univ., Ithaca, N.Y. 
(USA)). 1976. Contract E(11-1)-2784. 120p. Dep. NTIS $5.50. 

In the past year we have looked at the transfer of some 
members of the actinide decay series into milk of goats. These 
were 7Po, Pb, 2°'T] and *’Bi. All of these appeared in milk 
after oral ingestion but at levels less than | Day a per liter. In ad- 
dition we have looked at the transfer of Zn into milk of goats 
after oral and I.V. doses; the experiments are incomplete at this 
time. In controlled temperature studies it was found that 6.6 times 
as much radioiodine was secreted into milk when goats were at 33° 
as opposed to 5°C. When radioiodine is put into the mammary 
gland the transfer from milk to body is rapid; more rapid than is 
the case for ®©Zn. The analysis of these data indicate the need for a 
model capable of handling expansion of a compartment. 


1711 (COO—3563-33) Contrasts between the marine and 
freshwater biological interactions of plutonium and americium. 
Livingston, H.D.; Bowen, V.T. (Woods Hole Oceanographic In- 
stitution, Mass. (USA)). 1975. Contract E(11-1)-3563. 18p. 
(CONF-7510121—1). Dep. NTIS $3.50. 

From Interaction between water and living matter, interna- 
tional symposium, Odessa, Union of Soviet Socialist Republics 
(USSR) (Oct 1975). 

Whether in lakes or the oceans the transuranic elements 
plutonium and americium are taken up by marine organisms, with 
concentration factors that would class them as nice, typical heavy 
metals. There is no evidence for strong, widespread discrimination 
against the transuranics by either plant or animal absorptive sur- 
faces. In both freshwater and marine situations the major reservoir 
of Pu and Am soon becomes the sediments, and organisms are 
more exposed to uptake of these nuclides the closer is their 
ecological involvement with the sediments. Although there is little 
evidence that this can be an ionic strength effect, it does appear 
that Pu may be somewhat more available, biologically, in marine 
environments, and Am, conversely, in fresh water. We incline to 
the belief that details of these behaviors are usually controlled by 
local availability of organic complexers. No compelling evidence 
exists of increase in Pu concentration at higher levels of food 
chains; in marine situations this appears true of Am as well, but a 
few data suggest that in fresh water fish there is a progressive in- 
crease, in higher trophic levels, in the ratio Am to Pu. Although 
marine and fresh water biogeochemistries of transuranics are much 
more similar than we had expected, it will generally be dangerous 
to extrapolate from one to the other. In both systems there appears 
to us no question that we are observing real element 
biogeochemistry, not the redistribution of inert, labelled, fallout 
fragments. 


1712 (ERDA-tr—151, pp 192-196) Complex influence of 
strontium-90 and bazudin on Aristichthys nobilis. Aleksn’yan, 
O.M.; Prokopenko, V.A. (Azov Scientific Research Inst. of the 
Fishing Industry, Rostov-on-Don, USSR). 1975. Translated from 
Radiobiologiya; 15: No. 6, 934-937(1975). 

In Radiobiology. 

Fish were divided into four groups and placed in aquaria 
containing the following: pure water; water containing the or- 
ganophosphorus insecticide, bazudin; water containing Sr; and 
water containing both bazudin and “Sr. For a period of 10 days 
observations were conducted on survival and oxygen metabolism 
of the fish. Survival time was reduced by both the insecticide and 
Sr and was further reduced by the combined use of the insecti- 
cide and ®Sr. The oxygen consumption was increased by both the 
insecticide and “Sr, and after the first six days, the increase was 
greater in fish exposed to both the insecticide and ®Sr than in fish 
exposed to these agents separately. However, there was a decrease 
in *Sr accumulation by tissues of the fish and it was concluded 
that metabolic processes in general were inhibited. (HLW) 
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1713 (ERDA-tr—151, pp 197-201) Osteosarcomogenic 

G cnienbetar Ste cn a tain a de en el an ea 

_ akov, E.G. 1975. Translated from Radiobiologiya; 15: No. 6, 
-940( 1975). 

In Radiobiology. 

Experiments were conducted on 520 rats of both sexes and 
different ages. Plutonium-239 was injected intraperitoneally and 
the skeleton content of **Pu was determined at intervals up to 256 
days. After 200 days the bones were examined for osteosarcomas 
by radiography. The largest number of osteosarcomas was detected 
in animals that received the isotope at six months of age and the 
ne, of bone tumors in males of all age groups was almost 

igh as that of females. (HLW) 


1714 Subcellular distribution of curium in beagle liver. 
Bruenger, F.W.; Grube, B.J.; Atherton, D.R.; Taylor, G.N.; 
Stevens, W. (Univ. of Utah, Salt Lake City). Contract E(11-1)- 
119. Radiat. Res.; 66: No. 3, 443-452(Jun 1976). 

The subcellular distribution of curium (7° *“Cm) was stu- 
died in canine liver from 2 hr to 47 days after injection of 3 wCi** 
*4Cm/kg of body weight. The pattern of distribution for Cm was 
similar to other trivalent actinide elements studied previously (Am, 
Cf). Initially (2 hr), most of the nuclide was found in the cytosol 
and at least 90 percent was protein bound. About 70 percent of 
the Cm was bound to ferritin, approximately 5 percent was as- 
sociated with a protein of MW approximately 200,000, and ap- 
proximately 25 percent was found in the low-molecular-weight re- 
gion (approximately 5000). The decrease in the Cm content of 
cytosol, nuclei, and microsomes coincided with an increase in the 
amount associated with mitochondria and lysosomes. The concen- 
tration of the Cm in the mitochondrial fraction was higher than it 
was in the lysosomal fraction at each time studied. In the 
mitochondrial fraction approximately 30 percent of the Cm was 
bound to membranous or granular material, and 70 percent was 
found in the soluble fraction. The Cm concentration initially as- 
sociated with cell nuclei was high but had diminished to 20 per- 
cent of the 2 hr concentration by 20 days post injection (PI). The 
subcellular distribution of Cm in the liver of a dog which had 
received the same dose and was terminated because of severe liver 
damage was studied at 384 days PI. The liver weighed 130 g and 
contained approximately 30 percent of the injected Cm. In con- 
trast, a normal liver weighs 280 g and at 2 hr PI contains approxi- 
mately 40 percent of the injected dose. The subcellular distribution 
of Cm in this severely damaged liver differed from the pattern ob- 
served at earlier times after injection. The relative concentration of 
Cm in the cytosol was doubled; it was higher in the nuclei-debris 
fraction; and it was lower in the mitochondrial and lysosomal frac- 
tions when compared to earlier times. 


1715 Association of plutonium with isolated liver parenchymal 
cells following injection of monomeric plutonium into mice. Bhat- 
tacharyya, M.H.; Lindenbaum, A. (Argonne National Lab., IL). 
Radiat. Res.; 66: No. 3, 552-565(Jun 1976). 

The early kinetics of the association of plutonium with liver 
parenchymal cells was measured after intravenous injection of 
monomeric plutonium [**Pu(IV)citrate] into CF 1 female mice. 
The amount of plutonium associated with isolated liver 
parenchymal cells and the total liver plutonium concentration were 
determined at times ranging from 1 hr to 6 days after plutonium 
administration. The number of parenchymal cells per gram mouse 
liver as well as the ratios of parenchymal cell-associated plutonium 
(DPM/isolated cell) to total plutonium concentration (DPM/g 
liver) were calculated in order to determine the percentage of the 
liver burden associated with parenchymal cells. Up to 6 days, the 
concentration of monomeric plutonium associated with isolated 
mouse liver parenchymal cells increased more slowly than the total 
liver plutonium concentration. The latter reached a maximum by 5 
hr and decreased only slightly by 6 days. In contrast, the fraction 
of the liver burden associated with parenchymal cells increased 
from 29 percent at 5 hr to 70 percent at 6 days after plutonium 
administration. 


PLANTS 
REFER ALSO TO CITATION(S) 1510, 1711 


1716 (ORO—2412-65) Ecological behavior and effects of 
southeastern 


radionuclides in : a three 


ecosystems. Progress 
review, June 1975—June 1976. Platt, R.B.; R: H.L.; 
ly D.J. (Emory Univ., Atlanta, Ga. (USA)). 1976. Contract 
E(40-1)-2412. 154p. Dep. NTIS $6.75. 

Four interrelated studies were conducted within the LTRC 
watershed: the LTRC-Donora Station study, which has examined 
transfer processes within a floodplain and a stream, and exchanges 
between floodplain and stream; a comparative LTRC study which 
focused on edaphic differences and soil-plant relations in order to 
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examine upstream cycling vs downstream immobilization of "Cs; 
similar studies of Carolina Bays and of Turkey Oak-Sand Hill com- 
munities, which were within the LTRC watershed uplands. These 
studies and their integration are not yet complete. However, we 
have documented and quantified processes of material exchange in 
all four systems. Our initial hypotheses regarding LTRC are essen- 
tially intact. This stream, as representative of low gradient streams 
of the coastal plain, does laterally displace "Cs into floodplains. 
The upstream-downstream gradient of decreased "Cs cycling is 
apparently real and related to microtopography of floodplains, in- 
creased C.E.C. and clays downstream, and increased potassium 
concentrations downstream. The documentation of 15 nCi/m?, ap- 
proximately 12 percent of the total system “Cs burden, in the 
biotic phase of the sandy low potassium content turkey oak, and 
measurement of a 3 percent root uptake of soil “Cs within forests 
suggest that unusually high bioaccumulation of "Cs can occur in 
terrestrial systems as well. The role of fungi in concentrating “"Cs 
and in maintaining it in decomposing leaf litter suggests two 
mechanisms, food chains and elemental recycling, by which “"Cs 
could remain mobile in these ecological systems. Although these 
conclusions must remain tentative, it seems certain that these 
coastal plain ecosystems are different from those of other land 
provinces in the extent of system bioaccumulation of "Cs and that 
these differences relate strongly to soils, nutrient concentrations, 
and processes of material transport within and through water 
sheds. 


THERMAL EFFECTS 


INVERTEBRATES 


1717 (PB—244706) Adaptation of copepod populations to 
thermal stress. Technical report. Bradley, B.P. (Maryland Univ., 
College Park (USA). Water Resources Research Center). 1975. 
Contract DI-14-31-0001-5020. 30p. NTIS $3.75. 

The range of temperatures tolerated by the copepod Eu- 
rytemora affinis was found to increase with increasing salinity and 
with temperature acclimation. Developmental temperature also 
had a positive influence, as did sex, at least at higher acclimation 
temperatures. The effects of salinity and acclimation were indepen- 
dent. Female adults were equally or more tolerant then males and 
pre-adult stages were significantly more tolerant than adults. Thus, 
the range of successful reproduction, and so survival, depends on 
the tolerance range of adults. Considerable individual flexibility, at 
less 1 ppt and without prior acclimation was demonstrated by 
animals tolerating an increase in temperature from 3C to 33C in 
less than 2 hours. There was evidence of long-term (genetic) flexi- 
bility, which would allow the species to adapt to novel thermal en- 
vironments. (GRA) 


VERTEBRATES 


1718 (RLO—2228-T2-2) Reprodctive biology of trout in a 
thermally enriched environment: the Firehole River of Yellowstone 
National Park. Second annual progress report, April 1, 1974—June 
30, 1976. Kaya, C.M. (Montana State Univ., Bozeman (USA)). 31 
Mar 1976. Contract E(45-1)-2228-TA2. 78p. Dep. NTIS $5.00. 

Temperature recordings indicate that trout inhabiting the 
warmest section of the river live at temperatures averaging 11.5 C 
higher than those inhabiting the upstream, cold-water section 
above most of the thermal discharges. Daily maximum tempera- 
tures during summer occasionally exceed published lethal levels for 
trout, and daily means consistently exceed the 20°C upper limit 
considered favorable for growth. Brown trout at the cold-water sta- 
tion show a normal reproductive pattern and spawn in the late fall. 
Brown trout at the warmest water station show a similar seasonal 
pattern; however about half of the specimens examined were either 
not maturing or were undergoing massive atresia of ova. Rainbow 
trout also have a similar reproductive pattern and spawn in late 
fall, in contrast to the normal spring and early summer spawning 
period of this species. Both species grow considerably faster at the 
warm-water stations than they do at the cold-water stations, 
despite having their growth inhibited by high summer tempera- 
tures. Differences in diet are evident. Trout captured from both 
warm and cold areas have internal body temperatures closely 
similar to water temperatures, and thus provide no evidence for 
the existence of cooler microhabitats within the general stream. 


CHEMICALS METABOLISM AND TOXICITY 


REFER ALSO TO CITATION(S) 231 
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CELLS 
REFER ALSO TO CITATION(S) 1634, 1636 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 1485, 1645, 1646 


PLANTS 


1719 (RLO—2221-T2-24) Comparison of the mutagenic ef- 
fects of sodium azide with that of y-irradiation on Pisum sativum L. 
Sander, C.; Muehlbauer, F.J. (Washington State Univ., Pullman 
(USA). Dept. of aera and Soils). 1974. Contract AT(45-1)- 
2221. 8p. Dep. NTIS $3.50. 

Sodium azide, particularly in the acid form, is a powerful 
mutagen in barley. Its mutagenicity is considerably enhanced when 
treatment solutions are below its pKa of 4.7, and the seeds are 
presoaked. Its mutagenicity in soybeans has also been shown. In 
the present study, it was shown that sodium azide was mutagenic 
in Pisum and its effectiveness is compared with that of y-irradia- 
tion. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 1579, 1652, 1672, 1689, 1712 


1720 (EUR—5360(Vol.1), pp 105-117) Clinical investigation 
in northwest Quebec, Canada of environmental organic mercury ef- 
fects. Bernstein, A.D. (Medical Services, Health and Welfare, Ot- 
tawa). 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

In 1971, residents of three Cree Indian communities in 
Northwest Quebec, Canada, were investigated for possible clinical 
effects of organic mercury. This was done after finding that mercu- 
ty levels of fish caught in the area ranged to greater than three 
parts per million. In the first phase of the investigation, over three 
hundred persons had blood samples drawn for mercury determina- 
tion. Many of these individuals had hair specimens for mercury 
determination collected as well. Twenty-two individuals were 
found to have whole blood mercury levels greater than one hun- 
dred parts per billion, the highest reading being three hundred and 
six parts per billion. There was good correlation between hair and 
blood mercury levels. There appeared to be some relationship 
between the individual's fish consumption and his blood mercury 
level. No significant clinical findings suggestive of organic mercury 
excess were detected. In the second phase of the investigation, five 
individuals from one of these communities, four of whom had 
previously shown blood mercury levels greater than one hundred 
parts per billion, underwent extensive in-patient evaluations at the 
Montreal Neurological Hospital in Montreal, Canada. In addition 
to routine hospital tests, detailed neurological examinations, as 
well as electroencephalograms, audiograms, visual field determina- 
tions, blood cytogenetic studies, electromyogram and nerve con- 
duction studies, and blood and hair mercury level determinations 
were carried out. Here again, no significant clinical findings sug- 
gestive of organic mercury excess were detected. 


1721 (EUR—5360(Vol.1), pp 385-397) Biological effects of 
the polychlorinated biphenyls in nonhuman primates. Allen, J.R.; 
po yaaa L.A.; Norback, D.H. (Univ. of Wisconsin, Madison). 
1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

Daily ingestion of polychlorinated biphenyls (PCBs) at 
doses between 25 ppM and 300 ppM over a period of 2 to 3 
months caused morbidity and mortality in nonhuman primates 
(Macaca mulatta). Changes included loss of body weight, alopecia, 
subcutaneous edema, acne, conjunctivitis, ascites, hydrothorax, 
gastric mucosal hyperplasia, liver hypertrophy and bone marror 
hypoplasia. Terminally, these animals had decreased hemoglobins, 
hematocrits and serum protein, shifts in the serum albumin to 
globulin ratios and a neutrophilia. A dose of 2.5 ppM PCB in the 
diet was sufficient to cause alopecia, focal edema and conjunc- 
tivitis in monkeys within 2 months. Animals that have survived the 
ingestion of 250 to 300 mg of PCB over 2 months maintained 
levels of PCB in their adipose tissue for periods in excess of 1 
year. In addition, offspring of these animals had detectable levels 
of PCBs in their tissues. In contrast to the injurious effects ex- 
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perienced by adult nonhuman primates ex to PCBs, one- 
month-old infant monkeys that were ex to 1g of PCB for 30 
days were essentially free of any of the clinical, gross and micro- 
scopic alterations of PCB intoxication. These observations as well 
as metabolic studies suggest that the metabolism of the PCBs is im- 
portant in determining ‘heir toxicity. 


MAN 


REFER ALSO TO CITATION(S) 1475, 1477, 1479, 1485, 1570, 
1737 


1722 (EUR—5360(Vol.1), pp 91-104) Study on health effect 
indices of the populations in cadmium-polluted areas. Watanabe, 
H.; Murayama, H. (Public Health Inst. of Hyogo Prefecture, 
Japan). 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

Observations were made on cadmium pollution of rice in 
the vicinity of Ikuno Mine and surveys were made of the effects of 
cadmium on the health of inhabitants aged 30 or older. In areas of 
high pollution copper concentrations in rice were also measured. 
Determinations were made on urinary excretion of Cd in relation 
to Cd content of rice and Cd concentration in hair. Results are 
tabulated. (HLW) 


1723 (EUR—5360(Vol.1), pp 193-210) Dose—response rela- 
tionships linking short-term air pollution exposures to aggravation 
of cardio-respiratory illness. Chapman, R.; French, J.; Finklea, J.; 
Goldberg, H. (Environmental Protection Agency, Research Trian- 
gle Park, NC). 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

In 1970 and 1971, the US Environmental Protection Agen- 
cy conducted several epidemiologic studies which assessed the ef- 
fects on human health of day-to-day fluctuations in air pollution 
levels. Three of these studies are summarized in this report. Two 
studies, one in the New York City metropolitan area and one in 
Utah’s Salt Lake Basin, investigated pollution effects in groups of 
asthmatic children and adults. The third, in the New York area, in- 
vestigated pollution effects in groups of elderly patients with com- 
bined cardio-pulmonary disease. In Utah, outdoor temperature 
showed a strong negative correlation with asthma attack rates. On 
subfreezing days, the temperature effect was strong enough to ob- 
scure any pollutant effects that may have been present. On days of 
minimum temperature between 30° and 50° Farenheit, attack rates 
increased consistently as total suspended particulate (TSP) levels 
increased. On days of minimum temperature above 50°, attack 
rates increased consistently as both TSP and suspended sulfate 
(SS) levels increased. In New York, as in Utah, the estimated SS 
threshold for excess asthma attacks was lower on days of minimum 
temperature above 50° than on cooler days. Effects of temperature 
and pollution on asthma attack rates were generally not as strong 
in New York as in Utah. In cardio-pulmonary patients, decreasing 
temperatures promoted increased rates of aggravation of symp- 
toms. The effects of pollution on cardio-pulmonary symptoms were 
slightly stronger on cold days than on warmer days. 


1724 (EUR—5360(Vol.1), pp 211-229) Effects of some ap- 
proximations in analyses of to coalmine dust 
exposure. Jacobsen, M. (Inst. of Occupational Medicine, Edin- 
burgh). 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. - 

Problems of analysing incomplete epidemiological data to 
provide guidance on coalmine dust standards are considered. An 
interim analysis of results from a longitudinal study in British 
mines had provided estimates of probabilities of developing various 
degrees of coalworkers’ pneumoconiosis following exposure to dif- 
ferent concentrations of respirable dust. These dose response rela- 
tionships were used to guide decisions on dust standards. Data 
which became available subsequently have permitted quantitative 
assessments of how certain approximations used for the interim 
analysis affected results. Averages of dust concentrations at coal- 
faces sampled in a colliery during a ten year period proved to be 
good estimates of average cumulative dust exposures of face wor- 
kers in the collieries. However, re-grouping data according to 





JAN. 15, 1977 


men’s individual dust exposures showed that attribution of a single 
(mean) dustudose to men working in the same colliery introduced 
a bias into the analysis. Risks associated with high dust —a 
tions had been overestimated; at lower concentrations the 

been underestimated, to a lesser extent. A simplified stoc 

model of radiological progression was used in the interim ee 
to permit temporal extrapolation of results. This took no formal 
account of variations in dust exposure prior to the research. 


1725 (EUR—5360(Vol.1), pp 263-267) Method for a Eu- 
ropean study on possible effects of air pollution in children. Bour- 
nny P. (Commission of the European Communities, Brussels). 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

A coordinated epidemiological survey on the relationship 
between air pollution and incidence and prevalence of respiratory 
affections in children has been planned with the participation of 
about ten institutes in the Member States of the European Com- 
munities. This broad participation will provide results from a very 
large number of observations obtained in a significant number of 

hical areas categorized according to their air pollution 
characteristics. This survey will be carried out by means of a 
questionnaire (on health and socio-economic status of children) 
administered by fieldworkers, of physical measurements (height, 
weight, ventilatory function) performed on children in the schools, 
and air pollution measurements, in particular SO, and suspended 
particulate matter. The protocol for the survey has been developed 
by a Working Party of experts on epidemiology set up in 1973 to 
advise the C.E.C. on its Environmental Research in this 
area. A pilot study will be first undertaken on a limited number of 
children followed by the main study on 20,000-30,000 children. 


(EUR—5360(Vol.1), pp 269-278) Presentation and 
discussion of a protocol of a French epidem investigation on 
relationships between atmospheric and chronic respiratory 
diseases. Brille, D. (Hopital Saint-Antoine, Paris); Bourbon, P.; 
Lellouch, J.; Oriol, P. 1975. (In French). 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

An epidemiological survey on the connection between mean 
atmospheric pollution levels and chronic or recurring respiratory 
ailments has been undertaken in France at the request of the 
Ministry for the Protection of Nature and the Environment and the 
Ministry of Public Health and Social Security. The report and 
working methods were drawn up jointly by seven teams working in 
eight centers. Several factors were considered in the choice of 28 
zones of approximately 1000 test subjects (2 to 4 zones per 
center): the extent of previously known pollution from strong 
acidity (expressed in SO,) and black smoke so as to have zones 
which contrasted as far as possible; and presence of sufficient 
numbers of population corresponding to selected criteria: social 
and professional groups, age, length of residence, nationality. In 
addition, measurements for sulphur dioxide and nitrogen oxides 
were included, as well as gravimetrical dust counts. Data on the 
test subjects’ respiratory condition, past history, standard of living, 
etc. are collected by means of a questionnaire and a spirographic 
test carried out at the subject’s home by research workers. 


pd (EUR—5360(Vol.1), pp 279-287) Variations in a 
cal parameters in school children in areas with different degrees of 
high air pollution. Schmidt, P. (Institut fuer Fortbildung der Arzte 
und Pharmazeuten, Prague); Pelech, L.; Dolgner, R. 1975. (In 

German). 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

The comparative study of population groups in areas of high 
air pollution and in districts with relatively clean ambient air is one 
method of inves —. the influence of air pollution on human 
health. As part pidemiological study of this kind we ex- 
amined groups of children in the CSSR, the BRD and the DDR 
from 1968 to P1974. It was repeatedly noted that enlarged and fis- 
sured tonsils as well as enlarged regional lymph nodes occurred 
more frequently among the exposed groups than among the chil- 
dren living in the control areas. The number of pathogenic germs 
on the tonsils was higher and the muramidase level in the saliva 
was lower than among the control groups. The children in the air 
polluted areas were regularly relatively late in reaching bone matu- 
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rity and had a relatively high erythrocyte count; om, we found 
changes in the average er value and the chemore- 
sistance of the erythrocytes. The international comparison con- 
ducted by us proves the general validity of these results. 


1728 ope bah pp 289-300) Air ——_ 
methods to study its to respiratory disease in 
schoolchildren. Irwig, L.; Altman, D.G.; Gibson, wr Foc. ad 
(St. Thomas's Hospital Medical School, London). 1 

From International symposium of recent » Panto in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

This paper describes the design and some of the methods 
used in a study of the relationship between air pollution and child- 
hood respiratory disease. The data were collected in the first year 
of a four year mixed longitudinal study intended to detect effects 
of changes in air pollution levels on respira’ disease in children. 
Two aspects of methodology are discussed: first the selection of 
survey questions concerning respiratory illness on the basis of the 
association of these reported illnesses with impaired peak expirato- 
ty flow rates; secondly, the use of quantal response regression to 
estimate the effects of atmospheric smoke and sulfur dioxide on 
respiratory disease after allowing for the effects of interfering fac- 
tors (e.g., age, sex and social class). Analysis by this method on a 
subsample of the study children showed a itive association 
between some of the selected reported illnesses and both smoke 
and sulphur dioxide. 


1729 (EUR—5360(Vol.1), pp 301-312) Epidemiologic stu- 
dies of adverse health effects associated with to air pollu- 
tion. Love, G.J. (National Environmental Research Center, 
Research Triangle Park, NC). 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

Epidemiologic studies of the effects of air pollution have 
been conducted by the Human Studies Laboratory of the U.S. En- 
vironmental Protection Agency since 1969. These studies have 
been carried out in groups of communities selected to be similar 
with respect to climate and demographic characteristics but to 
differ with respect to air pollution levels. Measurements of health 
status within each community were made in a manner which per- 
mitted differences to be associated with differences in exposure to 
pollution. Particular effort was made to select the groups of com- 
munities to provide gradients for particular pollutants or combina- 
tions of pollutants in the hope that the total data obtained might 
provide evidence concerning the relative significance of specific 
pollutants, especially sulfur dioxide (SO,) and the total suspended 
particulates (TSP). The results of these studies have shown con- 
sistent associations of impaired health status with exposure to 
higher levels of pollution. They have, however, left a number of 
problems unanswered including the one concerning the relative 
significance of SO, or TSP. On the other hand the studies in- 
dicated that the atmospheric levels of suspended sulfates may be 
more directly related to impaired health than is either SO, or TSP. 


1730 (EUR—5360(Vol.1), pp 313-331) Predictive models for 
estimating the health impact of future energy sources. Carnow, 
B.W. 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

Models for quantitating health effects on varying popula- 
tions and the predictive capacity for assessing these effects have 
been developed. Results of a study examining visits to the emer- 
gency rooms in eighteen major hospitals in the City of Chicago 
during twenty-four hours on the same day of the week that was 
carried out for a period of eighteen abate will be presented. 
Documentation of all admissions to the emergency rooms for car- 
diac, respiratory, and other diseases was maintained and levels of 
various air pol utants at the hospital and in the area of the re- 
sidence from which the patients came to the ital were evalu- 
ated. The study examines these relationships their effect on 
the carciopulmonary system and how these results can be used in 
the soodienee model being developed. The model is based on the 
concept of a continual dose-response relationship between air pol- 
lutants and health and requires definition of various categories in 
the population at high risk. By quantitative definition of dif- 
ferences in disease at low and high pollution levels in those at high 
risk and determination of the total numbers of these individuals in 
the population, the numbers that are affected at varying levels of 
pollution can be ascertained. 
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1731 (EUR—5360(Vol.1), pp 333-338) Evaluation of health 

for populations exposed atmospheric _ irritants; 
methodology Barhad, B.; Cucu, M. (Institut d’Hygiene et 
de Sante Publique, Bucharest). 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

Epidemiological research carried out in localities where the 
atmosphere is polluted by irritants (suspended matter and sulphur 
dioxide) has enabled us to estimate the sensitivity of certain 
methods used for studying the population under conditions in 
which the level of air pollution is not too high. Of the methods 
used, statistical correlation of the morbidity and mortality of the 
population proved less sensitive than statistical comparison of pol- 
luted and non-polluted areas. Similarly, studies carried out on 
population groups highly sensitive to the effects of irritant pollu- 
tants proved of greater value than analysis of the mortality and 
morbidity of the whole population. Thus we obtained conclusive 
results by studying the prevalence of chronic bronchitis and 
respiratory symptoms in the adult population most at risk (age 40- 
60). With regard to the study of the effects of atmospheric pollu- 
tion on child health, our best results were obtained with the 8-11 
age group. The following epidemiological tests were used for this 
group: the study of reasons for absence from school, the 
prevalence of respiratory illnesses and symptoms and the study of 
variations in certain haematological constants. 


1732 (EUR—5360(Vol.1), pp 339-347) Study on long-term 
effects on health of air pollution. Kumpf, J. (World Health Or- 
ganization, Copenhagen); Arhirii, M.; Grab, B.; Suess, M.J. 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

Epidemiological studies are required in order to ascertain 
the long-term effects on health of exposure to relatively moderate 
levels of pollution of ambient air. To avoid the influence of other 
factors, such as occupational exposure and smoking, studies on 
children have been recommended. School children, 8-10 years old, 
living in areas with different levels of air pollution, divided into 
"highly polluted’’ (annual median concentration of SO, more than 
100 yg/m* and annual median concentration of standard smoke 
over 40 yg/m*) and ‘low polluted’’ (SO, below 50 yg/m'; stan- 
dard smoke below 30 yg/m*), are investigated by means of a 
questionnaire filled in by parents or guardians, and by means of 
lung function tests. Using a common working protocol and report- 
ing forms, studies are currently carried out in five European coun- 
tries. The results obtained in 1972 and 1973 studies will be 
analyzed by a Working Group to meet in Dusseldorf in April 1974. 


1733 (EUR—5360(Vol.1), pp 371-383) Toxicologic assess- 
ment of the health effect of sulphur dioxide and sulfate particulates. 
Clayton, J.W. Jr. (Environmental Protection Agency, Washington, 
DC). 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

It is important to examine the health effects of the particu- 
late matter dispersed in the urban air, notably, particulate sulfate 
aerosols which result from catalytic oxidation of the sulfur dioxide 
effluent from stationary power sources, or from catalytic conver- 
ters employed to reduce carbon monoxide and hydrocarbon emis- 
sions from mobile sources of pollutants. The study described in 
this paper on the particulate, obtained by high-volume sampling 
from four coal-burning plants in the Eastern United States dis- 
closed no injurious effects when particulate of less than 5 microns 
in diameter was inhaled by monkeys for 18 months, 22 hours a 
day, at concentrations of 100 or 500 yg/m’. In spite of the lack of 
apparent injurious effects from sulfur dioxide in the long-term stu- 
dies cited above, it was shown that sodium chloride aerosol (10 
mg/m*) exacerbates the irritancy properties of sulfur dioxide (2 
ppM) as determined by increased pulmonary flow resistance fol- 
lowing single, one-hour exposures of guinea pigs. The authors infer 
from these data that the resistance to airflow through the respira- 
tory tract is a function of the solubility of sulfur dioxide in the par- 
ticulate aerosol. Further information was developed which suggests 
that the irritant properties of sulfur dioxide might not only be 
enhanced by its solubility in a particulate phase but also by its sub- 
sequent oxidation to sulfuric acid. Preliminary studies that insolu- 
ble, solid aerosols, such as carbon, manganese dioxide, fly ash, 
triphenylphosphate, and iron oxide, were inactive in potentiating 
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the irritant effect of sulfur dioxide in guinea pigs exposed for one 
hour. However, soluble, solid aerosols, such as manganese 
chloride, sodium orthovanadate, and ferrous sulfate, all signifi- 
cantly potentiated the irritant property of sulfur dioxide. 


1734 (LA—6387-PR) Development of sampling and analytical 
methods for carcinogens. Progress report, July 1—December 31, 
1975. Rappaport, S.M.; Morales, R.; Weeks, R.W. Jr.; Campbell, 
E.E.; Ettinger, H.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Jun 1976. Contract W-7405-Eng-36. 21p. Dep. NTIS $3.50. 

Components used for the generation of aerosols of aromatic 
amines on the Occupational Safety and Health Administration 
(OSHA) list of cancer-suspect agents are described. These com- 
ponents include a compressed-gas nebulizer, charge neutralizer, 
and three dilution chambers. An aerosol-sampling chamber which 
can be maintained at various temperature and humidity environ- 
ments is also described. A two-stage sampling tube incorporating a 
glass fiber filter followed by silica gel is used to collect 4,4’- 
methylenebis(2-chloroaniline) (MOCA) aerosols/vapors passing 
through the chamber. Quantitative determination of MOCA con- 
centrations is accomplished by a rapid and sensitive method em- 
ploying high-speed liquid chromatography (HSLC) and a UV de- 
tector. The minimum level of quantitation (MLQ) of the method is 
0.15-~g MOCA per sample. Methyl alcohol was used to desorb 
MOCA from the sampler stages with recoveries greater than 89 
percent. Analyses of samples collected in the sampling chamber 
under various temperature and humidity conditions indicate that 
MOCA exists primarily as an aerosol and not as a vapor. Field de- 
tection methods for 4-nitrobiphenyl and N,N- 
dimethylaminoazobenzene on various surfaces are discussed. Shelf- 
life studies of reagent solutions employed in the field detection of 
aromatic amines indicate that most of these solutions are stable for 
at least a month. (auth) 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 1738 


1735 (EUR—5360(Vol.1), pp 231-244) Evaluation of noise 
pollution produced by a thermoelectric generating station. Merluzzi, 
F. (Univ., Milan); Grieco, A.; Berna, M.; Donzelli, A.; Morresi, N. 
1975. (In Italian). 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

The aim of the survey was to assess the effects of noise and 
mechanical vibrations produced by a thermal generating station on 
the inhabitants of a district in the Riviera Ligure region. Apart 
from conducting an objective survey consisting of direct measure- 
ments of noise and vibrations at the thermal generating station 
under operational and non-operational conditions, a subjective sur- 
vey was carried out on the basis of a questionnaire on the opinions 
of the surrounding inhabitants. In order to ensure a large number 
of responses, an active and passive questionnaire was used. Three 
hundrred and fifty-eight questionnaires were completed by means 
of a door to door survey of all inhabitants over 18 years of age in 
the neighborhood and were then used for statistical purposes. 
After proper coding, these questionnaires were processed by com- 
puter. The noise measured at night inside six different types of 
home with the windows open varied between 43 and 32 dBA when 
the generating station was not operating and between 48.5 and 52 
dBA when it was. The vibrations measured at the centre of closed 
window panes were found to be most intense for frequencies from 
12 to 30 Hz. Statistical processing of the replies contained in the 
completed questionnaires led to the conclusion that the noise and 
vibrations from the generating station were so disturbing to the in- 
habitants of the district as to be considered intolerable.The authors 
consider the survey emphasizes the significance of questionnaires 
as a means of collecting subjective opinions so as to assess the 
degree of disturbance caused by environmental pollutants, among 
which noise is certainly to be included. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 1729, 1730, 1731, 1732 
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1736 (ERDA—76-45-6) Training as related to behavioral 
change. Nertney, R.J.; Buys, J.R. (Aerojet Nuclear Co., Idaho 
Falls, Idaho (USA)). Jun 1976. Contract E(10-1)-1375. 16p. 
—. Dep. ape ats 

¢ purpose of this guide is to provide a basis for u le 
of safety training seudeetae An pete Get tree for use in = 
and analysis of behavioral change programs has been developed. It 
is hoped that this tree will be helpful in avoiding many pitfalls 
which exist in structure of training programs. exist primarily 
in: failure to relate safety training to solution of the organization's 
priority safety problems; failure to analyze for and remove obsta- 
cles to the desired behavior; attempts to use training to solve 
problems for which training, per se, is not the proper solution; 
failure to use scientific method in design of safety training pro- 
grams and elements; and failure to relate training in a consistent 
and coherent way to other system elements which determine em- 
ployee behavior. 


1737 (EUR—5360( Vol.1)) Recent advances in the assessment 
of the health effects of environmental pollution. Volume I. 
Proceedings of the international symposium held in Paris, France, 
June 24—28, 1974. (Commission of the European Communities, 
Luxembourg). 1975. 488p. (In several languages). (CONF- 
740638—P1). Office for Official Publications of the European 
Communities, Luxembourg. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

Separate abstracts were prepared for the 29 papers 
presented at the conference. (HLW) 


1738 (EUR—5360(Vol.1), pp 119-144) Scaling of annoyance 
in epidemiological studies. Berglund, B. (Univ. of Stockholm); 
Berglund, U.; Lindvall, T. 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

The measurement of annoyance evoked by environmental 
agents often involves survey techniques. Specific problems, such as 
effects of response criteria and comparability between population 
responses, are not well solved by using the assumptions behind the 
traditional survey methods. In criteria work the meaningfulness 
and effectiveness of such data are critical, strongly underlining the 
need for improvements of the methods. The introduction of 
modern scaling techniques into surveys can give the necessary im- 
provements. Investigations on general annoyance with regard to 
pulp mill odors and aircraft noise demonstrate that it is possible to 
measure the population response criteria as well as the population 
response as such. Guidelines are given for annoyance measure- 
ments that result in calibrated measures permitting comparisons 
between differently exposed areas, that fulfill the assumptions for 
commonly used statistical procedures, and thus enable the deter- 
mination of meaningful dose-response relationships. 


1739 (EUR—5360(Vol.1), pp 145-157) Environment and the 
of human health. Burger, E.J. Jr. (Office of the Pre- 
sident’s Science Adviser, Washington, DC). 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

The study of the effects on human health of environmental 
agents derives its importance because of the opportunity it affords 
for prevention of disease and disability. Environmental health 
research provides the knowledge base for governmental decisions 
aimed at avoidance of undesirable or hazardous exposures. The list 
of chemical and physical substances treated in this manner is a 
very large one extending from air and water pollutants to 
therapeutic drugs. The case for this activity is a compelling one 
when considering the opportunity afforded for betterment of 
health and the magnitude and far-reaching nature of the decisions 
which are based on this body of science. Yet, the body of 
knowledge available for decision-making is poor - both in quality 
and quantity and does not correspond to the capacity of science. 
This paper discusses some of the characteristics of this area of 
scientific investigation and which sets it apart from others. It ex- 
amines the consequences of lack of adequate information for 
decison-making. Finally, it makes a number of recommendations 
for the improvement of the scientific fabric for regulation. 


1740 (EUR—5360(Vol.1), pp 161-179) Strengths and weak- 
nesses of population studies in environmental health ef- 
fects. Jackson, D.L.; Newill, V.A. (Environmental Protection 
Agency, Washington, DC). 1975. 
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From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

The basic purpose of the environmental regulatory process 
and the impact of the political and social framework on the design 
of health effects studies is briefly reviewed. The strengths and 
weaknesses of clinical and toxicological studies are outlined, and a 
more detailed exposition for population studies is presented. The 
problems of response indicators, exposure quantification, causality 
of association, combined pollutant effects, and the threshold con- 
cept are discussed. Four areas for further development in popula- 
tion studies are presented. 


1741 (EUR—5360(Vol.1), pp 181-191) Designing the expo- 
sure/response matrix in environmental health studies. Knelson, J.H. 
(National Environmental Research Center, Research Triangle 
Park, NC). 1975. 

From International symposium of recent advances in the as- 
sessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

In Recent advances in the assessment of the health effects 
of environmental pollution. Vol. I. 

Assessing the influence of an environmental agent on public 
health is a difficult multifactorial problem. However, some unifying 
concepts in research design are now being used to provide a better 
data base for emission control strategies. The Exposure/Response 
Matrix is essentially a three-dimensional approach to determining 
the relationship between environmental stress or insult, and the 
resulting health effect. One dimension represents pollutant conce. 
tration gradient, the second is range of susceptibility within a 
population and the third is the spectrum of response within popu- 
lation subsets of different susceptibility. This method of ap- 
proaching study design and interpreted results is applicable to clas- 
sic toxicology, epidemiology and clinical research. The pollutant 
concentration gradient, ranging from background through levels 
actually occurring in varying geographic areas to those levels 
recognized as producing overt toxicity must be measured unam- 
biguously and accurately for population studies and reproduced in 
controlled environmental laboratories for toxicologic and clinical 
studies. The pollutant gradient or a body pollutant burden is 
usually treated as the independent variable. 


1742 (LA—6426-PR) Respirator studies for the ERDA Divi- 
sion of Safety, Standards, and Compliance. Progress report, July 1, 
1974—June 30, 1975. Douglas, D.D.; Hack, A.L.; Davis, T.O.; 
Shafer, C.; Moore, T.O.; Richards, C.P.; Revoir, W.H. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Aug 1976. Contract W- 
7405-Eng-36. 9p. Dep. NTIS $3.50. 

Major accomplishments during FY 1975 were the initiation 
of a respirator research program to investigate the physiological ef- 
fects of wearing a respirator under stress, assisting ERDA contrac- 
tors by providing information and training concerning respirator 
programs, quality assurance of respirators, and respirator applica- 
tions. A newsletter of respirator developments for ERDA contrac- 
tor personnel was published, and a Respirator Symposium was con- 
ducted. 
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1743 (NP—20967) Cretaceous and tertiary formations of the 
Book Cliffs, Carbon, Emery, and Grand Counties, Utah, and Gar- 
field and Mesa Counties, Colorado. Geological Survey professional 
paper 332. Fisher, D.J.; Erdmann, C.E.; Reeside, J.B. Jr. 
(Geological Survey, Washington, D.C. (USA)). 1960. 80p. GPO. 

The Book Cliffs form a sinuous southward-facing escarp- 
ment that extends in a general eastward direction from the 
Wasatch Plateau in central Utah to Grand Mesa in western 
Colorado, a distance of 150 miles. The part of the Book Cliffs 
from the Wasatch Plateau to the Green River may be referred to 
as the western cliffs, the part in Utah east of the Green River as 
the central cliffs, and the part in Colorado as the eastern cliffs. 
The lowland, the Book Cliffs, and the Roan Cliffs consist of 
Cretaceous and Tertiary strata that dip gently northward into the 
Uinta Basin and reach a total thickness of about 7,000 feet. Th 
age range of the strata is from Early Cretaceous to Eocene. 


GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 1521, 1522, 1525, 1526, 175 





200 ERDA ENERGY RESEARCH ABSTRACTS 


1744 (USGS—474-222) Method for stress determination in 
N, E, and T tunnels, Nevada Test Site, by hydraulic fracturing, with 
a comparison of overcoring methods. Miller, C.H. (Geological Sur- 
vey, Denver, Colo. (USA)). 1976. Contract E(29-2)-474. 15p. 
Dep. NTIS $3.50. 

Twenty-nine intervals in 10 core holes were hydraulically 
fractured in N, E, and T tunnels, Nevada Test Site, during 1974. 
Certain pressures were determined and related to the ambient 
stress field, but the orientation of the hydraulic fractures was not 
measured. These data and data from previous investigations in G 
tunnel indicated that both the magnitude of the hydraulic pressures 
and the direction of fracturing are independent of the orientation 
of the core holes. The maximum and minimum principal compres- 
sive stresses determined by the hydraulic fracturing methods are 

approximations of those determined by nearby overcore 
methods. The data show that a good approximation of the mag- 
nitudes of the maximum and minimum principal stress axes can be 
obtained from several hydrofractured intervals in one core hole. 
Furthermore, if fracture orientation can be measured, then the 
direction of minimum principal compressive stress can be deter- 
mined and the orientation of the plane of the maximum and inter- 
— principal compressive stresses can also be determined. 
(auth) 


GEOPHYSICS 
REFER ALSO TO CITATION(S) 74, 1798 


1745 Mechanism of caldera-forming ash blast eruptions 
(abstract). McGetchin, T. (Los Alamos Scientific Lab., NM). EOS, 
Trans., Am. Geophys. Union; 56: No. 6, 461(Jun 1975). 

From AGU 1975 Spring annual meeting; Washington, DC, 
USA (16 Jun 1975). 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 1767 


MAGMATISM, VOLCANOLOGY, AND IGNEOUS PROCESSES 
REFER ALSO TO CITATION(S) 526 


1746 Composition of the magmatic gas of Kilauea and its 
behavior in the near surface environment. Nordlie, B.E. (Univ. of 
Arizona, Tucson). Am. J. Sci.; 271: No. 5, 417-463(Dec 1971). 

Kilauea gas collections are used to calculate the composi- 
tion of the magmatic gas from which they were derived. At- 
mospheric contamination is present in all samples. Removal of at- 
mospheric gases by four methods results in four atomic composi- 
tions; these are used to compute four equilibrium (molecular) 
compositions for each sample. Simultaneous consideration of at- 
mospheric and water contaminations defines the best method of at- 
mospheric gas removal and shows that all variations in hydrogen 
content are due to contaminating water. Calculations also indicate 
that the carbon content of the magmatic gas is not significantly 
changed; large differences in sulfur are due to changes in SO,. 
When all modifying processes are considered simultaneously, all 
differences in sample compositions are accounted for. The changes 
caused by these processes are '’reversed’’ to return each sample to 
its magmatic composition; all samples yield the same composition. 
The original analyses are then examined for the degree to which 
they approach equilibrium. Although none of the analyses is an 
equilibrium composition, each was at equilibrium at magmatic 
temperatures. Imperfect quenching and oxidation after collection 
caused nonequilibrium. Various groups of gases have different 
reaction rates and exhibit a ‘’spectrum of quenching tempera- 
tures.’’ H,O contamination occurred after quenching. Volumetric 
comparisons are made to assess the magnitude of compositional 
changes and their overall chemical effects. 


1747 Time response of the sea floor and peripheries to a ther- 
mal runaway pulse (abstract). Rice, A.R. (Columbia Univ., NY). 
EOS, Trans., Am. Geophys. Union; 56: No. 6, 455(Jun 1975). 

From AGU 1975 Spring annual meeting; Washington, DC, 
USA (16 Jun 1975). 


1748 Relation between heat flow, sediment thickness, and age 
in the eastern Pacific. Anderson, R.N.; Hobart, M.A. (Columbia 
Univ., Palisades, NY). J. Geophys. Res.; 81: No. 17, 2968-2989( 10 
Jun 1976). 

Heat flow measurements in the eastern Pacific now total 
over 800, a sufficient number to permit the analysis of their dis- 
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tribution within a wide range of age zones. Major results are that 
(1) the mid-ocean ridge crestal regions have lower heat flow than 
that expected from conductive cooling models of the lithospheric 
plate, (2) an increase in heat flow is observed some distance away 
from the crest in a zone which appears to delineate a transition 
from dominantly convective to conductive heat transfer, and (3) 
the heat flow in crust older than this transition zone closely ap- 
proximates that predicted by conductive cooling models for 
oceanic lithospheric plates. The transition from low to high heat 
flow occurs when 150-200 m of sediment is deposited over vase- 
ment, apparently preventing convective transfer of heat from the 
oceanic crust to seawater. Thus the general shape of the empirical 
heat flow versus age curve for the East Pacific Rise (EPR) agrees 
with that from the Galapagos Spreading Center, but the age of the 
transition zone occurs in 5- to 6-m.y.-old crust on the Galapagos 
Spreading Center, whereas it occurs in 10- to 15-m.y.-old sea floor 
on the EPR. Proximity to the equatorial high sedimentation region 
causes the deposition of a thick layer of sediment much more 
quickly on the Galapagos Spreading Center than on the East 
Pacific Rise. Quantitatively, the degree of heat transfer by convec- 
tion appears to correlate inversely with the ratio of sediment 
thickness to topographic relief. 


1749 Reliability of oceanic heat flow averages. Sclater, J.G. 
(Massachusetts Inst. of Tech., Cambridge); Crowe, J.; Anderson, 
R.N. J. Geophys. Res.; 81: No. 17, 2997-3006(10 Jun 1976). 

One of the major problems in the use of heat flow data in a 
quantitative manner has been the variability of closely spaced mea- 
surements. It is suggested that this variability is directly related to 
hydrothermal circulation in an ‘‘effectively permeable’’ oceanic 
crust. As a consequence, only where this crust is sealed from the 
seawater by an extensive and thick layer of impermeable sediment 
can reliable estimates be made of the flux at depth. Heat flow data 
from such areas are analyzed. It is shown that the scatter in the 
data is low and that in most areas the mean heat flow through a 
province of known age is close to that predicted by plate models 
which account for the increase in depth with increasing age of the 
ocean floor. From this analysis it is argued that these heat flow 
means are a reliable estimate of the flux at depth. In order to be 
able to use heat flow measurements to investigate the age of the 
crust, the thickness of the lithospheric plate, upper mantle convec- 
tion, and local anomalies, it is necessary to substantiate this analy- 
sis and to find an adequate explanation of the low mean heat flow 
observed at the center of the sediment bulge in the equatorial 
Pacific. 


1750 Numerical models for hydrothermal circulation in the 
oceanic crust. Ribando, R.J. (Cornell Univ., Ithaca, NY); Torrance, 
K.E.; Turcotte, D.L. J. Geophys. Res.; 81: No. 17, 3007-3012(10 
Jun 1976). 

Two-dimensional numerical calculations of hydrothermal 
circulation in permeable oceanic crust were carried out. The ef- 
fects of Rayleigh number, impermeable and permeable upper 
boundaries, and permeability variations with depth were in- 
vestigated. Flow and temperature fields as well as surface heat flux 
distributions are presented. Spatial distributions of surface heat 
flux are compared with observations at the Galapagos spreading 
center. The hydrothermal circulation alters the spatial distribution 
of surface heat flow but not its mean value. It is concluded that 
the oceanic crust has a permeability of about 4.5 x 10-" cm’. 
With a permeable upper boundary the mass of seawater circulating 
through the crust equals the mass of the crust in about 2.1 m.y. A 
corresponding typical circulation time is estimated to be about 4 
years. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 224 


1751 eS: ee Se eee eae a 
from magnetic tape storage to a photographic recording. Neeley, 
W.P. (to Mobil Oil Corp.). us. Patent 3,916,370. 28 Oct 1975. 
Filed date 24 Jun 1974. vp. 

Seismic data recorded on magnetic tape is fed to a mul- 
tiplexer whose output is applied to intensity modulate the electron 
beam of a cathode-ray tube. A photographic drum plotter provides 
a recording of the seismic data displayed on the face of the 
cathode-ray tube. Timing lines, trace mark, and alphanumeric an- 
notation are also given on the photographic recording. An inter- 
face controller under command of a computer generates the timing 
and control signals. 


1752 Remote Broding, R.A. (to 


seismometer controller. 
Amoco Production Co.). US Patent 3,916,371. 28 Oct 1975. Filed 
date 31 Aug 1973. vp. 
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A series of coded pulse trains is sent from a control location 
by radio or the seismic cable to decoder units spaced along the 
seismic cable. These coded pulses activate circuits to connect vari- 
ous geophone groups and then, after the seismic source has been 
initiated, select the amplitude, phase , and array geometry 
of geophones in each group as a function of time. 


1753 Seismic data acquisition system and method. Haill, H.K. 
(to Geo Space Corp.). US Patent 3,919,685. 11 Nov 1975. Filed 
date 26 Nov 1973. vp. 

A controlled gain seismic amplification system has several 
cascaded cabeetieaal amplifiers, a vernier amplifier, and a com- 
parator. The vernier amplifier has several selectable gains for am- 
plifying analog signals received from any one of the cascaded 
operational amplifiers and producing an output signal within a 
predetermined amplitude range. The comparator concurrently 
selects the gain of the vernier amplifier and enables a reset amplifi- 
of . clamp each operational amplifier output to a selected voltage 

vel. 


1754 Underwater seismic source and method. Reed, D.H. (to 
Atlantic Richfield Co.). US Patent 3,919,684. 22 Nov 1975. Filed 
date 4 Jan 1974. vp. 

A torpedo-shaped underwater seismic source has an axial 
connecting rod joining the nose section to a piston in the main 
body section. Air pressure in the cylinder forces the two sections 
of the source together. An explosive gas mixture is ignited in front 
of the piston which drives the piston and cyiinder in opposite 
directions to rapidly separate the faces between the two sections 
and create a low-pressure bubble of water vapor. The bubble col- 
lapses and generates a seismic pulse having a peak pressure of 
about 10* atmospheres. 


1755 Towable seismic detector conveyance. Thigpen, B.B. (to 
Western Gesphysical Co.). US Patent 3,921,755. 25 Nov 1975. 
Filed date 1 Oct 1973. vp. 

Seismic exploration is conducted by towing a flexible wide 
belt, on which spaced geophones are mounted, over and in con- 
tinuous contact with the ground. The width of the belt is con- 
siderably greater than its thickness to prevent any portion of the 
belt from rotating or overturning when it is being dragged over the 
earth's surface. 


1756 Seismic pneumatic energy source with attenuation of 
bubble pulse amplitude and reduction of of bubble oscilla- 
tion. Itria, O.A. (to Texaco, Inc.). US Patent 3,923,122. 2 Dec 
1975. Filed date 1 Nov 1973. vp. 

The amplitude and period of bubble pulses following the 
generation of a seismic pulse by a rapid expansion of gases in 
water are reduced. The gases are exhausted from radial ports and 
deflected in one direction with a cylinder having a length greater 
than its diameter to form an elongated bubble. 


1757 Method of making geophones shaving matched sen- 
sitivites. Hall, E.M. Jr. (to Walker-Hall-Sears, Inc.). US Patent 
3,930,216. 30 Dec 1975. Filed date 1 Apr 1974. vp. 

Geophone sensitivities are matched within +- | percent by 
electrically impulsing each geophone, measuring its response, 
incrementally magnetizing or demagnetizing the geophone until its 
impulse response sensitivity attains a desired value. 


1758 Geophone casings. Hall, E.M. Jr. (to 
Walker—Hall—Sears Inc.). US Patent 3,930,218. 30 Dec 1975. 
Filed date 16 Jan 1974. vp. 

The cover and base of a geophone housing are secured 
together with a snap-on connection that is an integral part of the 
walls of the casing. 


1759 System for transporting seismic energy detectors. Kostel- 
nicek, R.J. (to Exxon Production Research Co.). US Patent 
3,930,219. 30 Dec 1975. Filed date 15 Feb 1974. vp. 

The tension in a detector transport belt is taken out and 
relatively good coupling to the earth's surface is achieved, particu- 
larly in the Arctic, by — on a cable with spaced limit stops 
that catch on annular limit members after the detector belt has 
been towed to a new location. The distance between adjacent limit 
stops is less than the 12 m or so between adjacent annular limit 
members. 


1760 Apparatus and method for seismic exploration. Babb, 
J.J. (to Seiscom Delta Inc.). US Patent 3,934,218. 20 Jan 1976. 
Filed date 17 Aug 1971. vp. 

A towable geophone cable has each geophone mounted on 
a vibration isolation resilient strip that is attached at an aperture or 
cutout to a flexible, lightweight wide belt. 
1761 Structure elucidation with borehole gravimetry. Hearst, 


J.R.; McKague, H.L. (Univ. of California, Livermore). Geophysics; 
41: No. 3, 491-505(Jun 1976). 
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The observed densities, assuming infinite homogeneous- 
horizontal beds, computed from borehole gravimetry were as much 
as 15 percent greater than those derived from gam ma den- 


- logs in the lower portion of several clustered bore’ at the 


S. ry | Research and Development Administration 
(USERDA) Nevada Test Site. A model having a single high-densi- 
ty buried scarp to the west of the holes was constructed, the 
gravimetric density calculated; and the model varied in an attempt 
to improve agreement between measurement and calculation. Only 
slight improvement was obtained. Newly acquired geologic infor- 
mation made it possible to construct a more complex multiscarp 
model, providing much better agreement between measurement 
and calculation. In turn, this more complete model was refined 
with the help of the calculations. This method permits one to 
choose between qualitatively different models and, given a qualita- 
tively correct model, to improve it quantitatively. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


1762 (UCRL—52036) Constitutive relation for compressive 
in Nugget sandstone. Costantino, M.S.; Schock, R.N. 
(California Univ., Livermore (USA), Lawrence Livermore Lab.). 
17 Mar 1976. Contract W-7405-Eng-48. 20p. Dep. NTIS $3.50. 
Stress-strain data for Nugget sandstone (a quartz arenite 
with 4.1 percent porosity) over a variety of compressive stress 
states were examined by curve-fitting techniques. Purpose was to 
determine the existence and a form of a simple constitutive rela- 
tion describing dilatant strain. The dilatant volume strain can be 
described by epsilon/sub v//sup e/ = a, + a, J,/sup '/2/ + by exp 
(b,J,/up 4), where epsilon/sub v//sup e/ is the difference 
between the measured volume strain and the hydrostatic volume 
strain at the same mean stress and the regression coefficients a/sub 
i/, b/sub i/ are functions of the first stress invariant. The increase 
in the dilatant strain with J,, the second invariant of the stress 
deviator, is believed to be related to two mechanisms: (1) a 
"differential crack closure,’’ which involves the response of each 
crack with respect to orientation to the principal stresses, and (2) 
an exponentially divergent region due to the propagation of exist- 
ing cracks. The boundary between nondilatant and dilatant 
behavior for a variety of loading paths is described fairly well by 
the curve ‘n mean stress-shear stress space for uniaxial strain. The 
fracture surface is found to be independent of loading path. 8 fig. 


1763 Constitutive relations in rock: problems and outlook 
(abstract). Chung, D.H. (Univ. of California, Livermore). EOS, 
Trans., Am. G ys. Union; 56: No. 6, 441(Jun 1975). 

From AGU 1975 Spring annual meeting; Washington, DC, 
USA (16 Jun 1975). 


1764 Theoretical model for the pressure-volume relationship 
of tuffs containing various amounts of water (abstract). Abey, A.E. 
(Univ. of California, Livermore). EOS, Trans., Am. Geophys. 
Union; 56: No. 6, 441(Jun 1975). 

From AGU 1975 Spring annual meeting; Washington, DC, 
USA (16 Jun 1975). 


1765 Controlled blasting calculation in sandstone (abstract). 
Bryan, J.B.; Heusinkveld, M.; Burton, D.E.; Snell, C.M. (Univ. of 
California, Livermore). EOS, Trans., Am. Geophys. Union; 56: No. 
6, 441(Jun 1975). 

From AGU 1975 Spring annual meeting; Washington, DC, 
USA (16 Jun 1975). 


1766 Modeling of one dimensional calculation to particle 
velocity gage data of a nuclear event (abstract). Rambo, J.T. (Univ. 
of California, Livermore). FOS, Trans., Am. Geophys. Union; 56: 
No. 6, 441(Jun 1975). 

From AGU 1975 Spring annual meeting; Washington, DC, 
USA (16 Jun 1975). 


1767 On the com of the oceanic lithosphere. Chung, 
D.H. (Earth Sciences Division, University of California, Lawrence 
Livermore Laboratory, Livermore, California 94550). J. Geophys. 
Res.; 81: No. 23, 4129-4134(10 Aug 1976). 

The composition and elastic properties of the earth's litho- 
sphere benheath the sea floor are fundamental to our understand- 
ing of the mechanism of sea floor spreading and continental drift. 
New experimental information on the elastic properties, as a func- 
tion of temperature, pressure, and petrology, of eclogite and 
peridotite is presented. The density and seismic wave velocities in 
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peridotite simulated in the laboratory for the oceanic lithosphere 
of the first 15—20 km of depth match results of of recent seismic 
investigations very well. The elastic properties of olivine eclogite 
describe the seismic structure of the remaining lithosphere. The 
present study favors the idea of a chemical change within the litho- 
sphere, and our laboratory results tend to favor m ~22 for the 
oceanic lithosphere. In modeling the structure in terms of tempera- 
ture and pressure coefficients the surface wave studies introduce 
two complications: First, since partial melting is required by the 
very low shear wave velocities of the asthenosphere, some con- 
sistent and sensible way of treating velocities in mush must be 
used. Second, the mantle is anisotropic; therefore a systematic 
crystal orientation has to be considered rather than just the 
average V/sub p/ and V/sub s/ for the mantle constituents. The 
seismic anomalies of azimuth-dependentfluctuations in the velocity 
of P/sub n/ waves along the base of the oceanic crust are as much 
as 8%; the high velocity tends to be in the direction of sea floor 
spreading. A consistent explanation of this effect would be the 
presence of a sustained extensional strain rate in the spreading 
direction, applied at the base of the oceanic lithosphere. It would 

pear that the anisotropy vanishes near the surface of the oceanic 
plate. (AIP) 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 110 
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ASTROPHYSICS AND COSMOLOGY 
REFER ALSO TO CITATION(S) 2100 


1768 (N—75-29970) A course in practical astrophysics. Mar- 
tynov, D.Y. Aug 1975. Translation of Kurs Prakticheskoy As- 
trofiziki, State Publishing House of Phys. and Mathematical Litera- 
ture, Moscow, 1960. Sponsored in part by NASA. (NASA-TT- 
F—15570). 850p. NTIS $19.25. 

A text on a course of general astrophysics is presented. The 
plan of the book and its contents in the general outline cor- 
responds to the program as it is practiced in Moscow University. 
The theory and practice of photographic processing in astronomy 
is treated. Other topics include: (1) telescope systems and optics; 
(2) antennas and radio receivers; (3) cosmic rays and other space 
particle phenomenon; (4) spectrum analysis and equipment. 
(GRA) 


STARS 
REFER ALSO TO CITATION(S) 1778, 2002, 2075 


1769 (COO—3001-148) Physics of neutron stars. Brown, 
G.E. (State Univ. of New York, Stony Brook (USA). Inst. for 
Theoretical Physics). 1976. Contract AT(11-1)-3001. 14p. 
(CONF-76043 1—3). Dep. NTIS $3.50. 

From Spring meeting of the American Physical Society; 
Washington, District of Columbia, United States of America 
(USA) (26 Apr 1976). 

Work on the equation of state of dense matter and the con- 
sequences of this for neutron stars are briefly reviewed for the 
conventional theories. Then the significance of the pion condensa- 
tion which is likely to occur in neutron stars is discussed; pressure 
effects, cooling rates, and supernova explosions are addressed. 10 
figures. (RWR) 


1770 Some aspects of population II star formation. Dorosh- 
kevich, A.G.; Kolesnik, I.G. (Institute of Applied Mathematics, 
USSR Academy of Sciences, Moscow). Sov. Astron. AJ (Engl. 
Transl.); 20: No. 1, 4-10(Jan 1976). 

A discussion is given of various features of the population II 
star-formation process associated with the low heavy-element 
abundance in primordial matter. Radiation pressure in the Ly-a 
line will play the decisive role, causing rapid and efficient fragmen- 
tation and a repulsion of the outer part of the protostar. A relation 
is obtained between the protostellar and stellar mass; if the 
protostars evolve normally, population II stars with a mass above 
about 10 M/sub sun/ cannot form. In the case of population I stars 
the relation between protostellar and stellar mass depends on 
several additional parameters and is governed by more com- 
plicated processes, but even here the formation of very massive 
stars is unlikely. (AIP) 
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1771 Electron and proton regions in the magnetosphere of a 
charged rotating neutron star with a strong magnetic field. Rylov, 
Y.A. (Institute for Space Research, USSR Academy of Sciences, 
ge Sov. Astron. AJ (Engl. Transl.); 20: No. 1, 23-28(Jan 
1976). 

With the Goldreich-Julian model for a neutron-star mag- 
netosphere as a basis, an analysis is made of how the circum- 
stances of particle ejection from the stellar surface and the electric 
charge of the star would affect the shape of magnetospheric re- 
gions filled with charged particles. For a dipole magnetic field 
aligned with the rotation axis of the neutron star, these regions will 
form a pair of electron polar caps separated by vacuum from an 
equatorial belt filled with protons and positrons. The shape of the 
caps and belt are calculated. Their radial extent is of the same 
order as the radius of the star. If the magnetic-dipole axis is 
deflected from the rotation axis by a small angle, a slender current 
filament comprising a relativistic electron beam will pass through 
the electron caps. Estimates are obtained for the parameters of the 
current filament, the characteristic frequency of the radio waves it 
will emit, and the radiation beam pattern. (AIP) 


1772 Integrated polarization of hydrogen lines in a strong 
magnetic field. Pavlov, G.G.; Shibanov, Y.A. (A. F. loffe 
Physicotechnical Physics Institute, USSR Academy of Sciences, 
Leningrad). Sov. Astron. AJ (Engl. Transl.); 20: No. 1, 34-40(Jan 
1976). 

The integrated circular and linear polarization of hydrogen 
lines in a strong magnetic field is calculated. A population dif- 
ference between the Zeeman sublevels and different oscillator 
strengths for the a/subV/ and a/subR/ components of the Zeeman 
triplet are responsible for the integrated circular polarization. It 
can have either sign, depending on the line number in the Balmer 
series. The percentage circular polarization of the hydrogen lines is 
comparable to the polarization for free-free transitions in a mag- 
netic field. The integrated linear polarization arises primarily from 
the different shifts of the m and o components due to the 
quadratic Zeeman effect. It may be comparable to the circular 
polarization for transitions near the Balmer limit, and it would con- 
siderably exceed the linear polarization for continuum processes. 
The effects discussed might produce the polarization observed in 
magnetic white dwarfs. (AIP) 


1773 Nonhomologous contraction and equilibria of self- 
gravitating, magnetic interstellar clouds embedded in an intercloud 
medium: Star formation. I. Formulation of the problem and method 
of solution. Mouschovias, T.C. (Physics Department, University of 
California, Berkeley; Harvard College Observatory). Astrophys. J.; 
206: No. 3, 753-767(15 Jun 1976). 

The discovery that flux-freezing can be built into the mag- 
netohydrostatic equations, thus removing all arbitrary functions, 
enables us to construct equilibrium states for interstellar clouds 
that can be reached from nonequilibrium configurations, charac- 
terized by the same mass-to-flux ratio, through continuous defor- 
mation of the field line; it becomes unnecessary to solve a time-de- 
pendent problem. In this paper we formulate the equilibrium 
problem for isothermal clouds with a frozen-in magnetic field, and 
we describe a method for its solution. Self-gravity and the pressure 
of the hot and tenuous intercloud medium bind a cloud against the 
disruptive effects of its internal pressure and magnetic stresses. 
The surface of a cloud is a free boundary determined by the 
requirement that there exist pressure balance across it.The formu- 
lation of the problem is general enough to account for self-gravita- 
tion: in the medium surrounding a cloud. Although we consider 
isothermal clouds only, our formalism may be extended to 
nonisotherma! equations of state in a manner analogous to that 
described in a previous paper.The equilibrium problem is charac- 
terized by two free parameters and a free function, which 
describes the amount of mass in each of the flux tubes of the 
system. In principle, function can be obtained from high-resolution 
observations of dense clouds. If one assumes that an interstellar 
cloud contracted nonhomologously from some initial uniform state 
while the magnetic field remained frozen in the matter, then the 
free function reduces to a single parameter. We shall employ such 
an assumption in a later paper, in which we shall present specific 
solutions and we shall discuss their relevance to star formation. 
(AIP) 


1774 Accretion onto neutron stars: Structure and 
interchange instability of a model . Arons, J.; Lea, 
S.M. (Department of Astronomy, University of California, 
Berkeley). Astrophys. J.; 207: No. 3, 914-936(1 Aug 1976). 

A self-consistent model for the entry of spherically infalling 
plasma into the magnetosphere of a slowly rotating, strongly mag- 
netized neutron star, in the case of a weakly magnetized infalling 
plasma is described. The implications of the approximations for the 
applicability of the model to X-ray sources are discussed. (AIP) 
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QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


1775 Evidence for ‘‘thermal’’ X-rays from the Crab Nebula. 
Toor, A.; Palmieri, T.M.; Seward, F.D. (Lawrence Livermore 
Laboratory, University of California, Livermore). Astrophys. J.; 
207: No. 1, 96-101(1 Jul 1976). 

Data from a recent lunar occultation show the existence of 
a soft, weak X-ray source close to or within the Crab Nebula. The 
interpretations of the data include a weak point source in the field 
of view, an extended source associated with the expanding fila- 
ments of the Crab, or the scattering of X-rays by interstellar dust 
between the Earth and the Crab. If these X-rays are associated 
with the ejected material from the Crab, then the X-ray nebular 
emission can be divided into two parts. One part is a strong source 
of approximately 2’ diameter associated with and surrounding the 
pulsar and being decidedly nonthermal in nature, and a second 
part where a few percent of the Crab X-rays come from a larger 
region and are perhaps thermal. The luminosity and spectrum of 
this second ‘’thermal’’ source is compatible with that of other 
young supernova remnants. This and the alternate interpretations 
on A data are considered, and useful information is derived. 


1776 (N—75-29960) Free radical OH, a molecule of as- 
trophysical and aeronomic interest. Mohan, H. (National Aeronau- 
tics and Space Administration, Wallops Island, Va. (USA). Wal- 
lops Station). 1975. 90p. (NASA-SP—373). NTIS $4.75. 

The chemistry and physics of the gaseous OH free radical as 
it applies to interstellar space, planetary atmospheres, and the sun 
is presented. Topics considered are: (1) rotational-vibrational 
transitions; (2) dissociation and ionization processes; (3) spectral 
characteristics. (GRA) 


1777 Adaptation of recent thermal model calculations to x-ray 
spectra of three old supernova remnants. Burginyon, G.A.; Hill, 
R.W.; Seward, F.D. (Univ. of California, Livermore). pp 975-984 
of In International conference on x-rays in space, cosmic, solar, 
—— x-rays. Vol. 2. Calgary, Alberta; Univ. of Calgary 
(1975). 

From International conference on x-rays in space, cosmic, 
solar, and auroral x-rays; Calgary, Alberta, Canada (14 Aug 1974). 


1778 X rays from Wolf—Rayet binaries. Prilutskii, O.F.; 
Usov, V.V. (Institute for Space Research, USSR Academy of 
Sciences, Moscow). Sov. Astron. AJ (Engl. Transl.); 20: No. 1, 2- 
4(Jan 1976). 

Close binary systems should be rather strong x-ray sources if 
either or both components are massive young stars experiencing 
intensive outflow of material (Wolf—Rayet stars and OB supergi- 
ants). The x rays would emitted by heated gas behind the front of 
shock waves generated when gas shed by one component impacts 
either the surface of the other star, its magnetosphere, or gas flow- 
ing from the second star. The most likely candidates as x-ray 
sources among Wolf—Rayet binaries are y* Vel and V444 Cyg. 
(AIP) 


1779 The discovery of X-ray bursts from a region in the con- 
stellation Norma. Belian, R.D.; Conner, J.P.; Evans, W.D. 
(University of California, Los Alamos Scientific Laboratory). As- 
trophys. J., Lett.; 206: No. 3, L135-L138(15 Jun 1976). 

A search through the first 15 months of data from X-ray de- 
tectors aboard the two Vela-5 satellites has revealed 20 count-rate 
enhancements at least 15 o@ above background. The detectors 
respond to X-rays in the energy band ~3—12 keV. The collimator 
design permits direction determinations within a \i2degree x 
12degree error box. All of the observations are consistent with 
short X-ray bursts from distant point sources but not with incident 
charged-particle fluxes or with spacecraft electronic noise. Eleven 
of the observations above 15 o can be attributed to 10 X-ray flares 
(one outburst was observed by both spacecraft) located in a region 
centered at a~16/sup h/, 5~-53degree in the constellation Norma. 
Another two of these 10 flares seen above the 15 o level were 
seen by the second spacecraft at levels of 9 o and 10 a. The ob- 
servations are consistent with a single object as the source of all 10 
outbursts. The most intense of these Norma flares was approxi- 
mately 3/4 of the quiet phase Sco X-1 intensity. Flare durations 
were observed to be more than 2 s and less than 128 s for all of 
the events. The spectra varied considerably but were relatively 
hard compared to Sco X-1. (AIP) 


1780 Observations of intense cosmic X-ray bursts. Evans, 
W.D.; Belian, R.D.; Conner, J.P. (University of California, Los 
Alamos Scientific Laboratory). Astrophys. J., Lett.; 207: No. 2, 
L91-L94(15 Jul 1976). 

Nine cosmic X-ray bursts with energy fluxes greater than 4 
x 10/sup -8/ ergs cm/sup -2/ s/sup -1/ that were observed by Vela 
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satellite detectors in the 15 month period from 1969 May to 1970 
August are described. Their distribution indicates that the sources 
are galactic with peak luminosities of 10/sup 37/—10/sup 38/ ergs 
s/sup -1/ in the 3—12 keV energy range and that the bursts occur 
a few thousand times per year. The assumption of a common ener- 
gy spectrum for the X-ray bursts and the cosmic y-ray bursts leads 
to a consistent prediction of the rate of occurrence of the brief 
transients. (AIP) 


1781 Soft X-ray profile and spectrum of the 
remnant IC 443. Malina, R.; Lampton, M.; Bowyer, S. (Space 
Sciences Laboratory, University of California, Berkeley). As- 
trophys. J.; 207: No. 3, 894-901(1 Aug 1976). 

The spectrum and emission profile of IC 443 are presented 
in the 0.5 to 3 keV band. The data are fitted by power-law and 
bremsstrahlung emission models with interstellar absorption. A 
characteristic temperature of 10(+18, -4) -10® K with a hydrogen 
column density of 3.5(+2, -1.7) -10/sup 21/ atoms cm/sup -2/ is 
obtained. The emission profile is presented for a scan along the 
northwest-southwest axis with 9’ resolution. The X-ray emission is 
centered at a (1950) =6/sup h/13/sup m/45/sup s/ +- 15/sup s/, 
5=22degree29’ +- 4’, with the strongest emission found in the 
northern part of the remnant. The results indicate a gross correla- 
tion with the enhanced radio and optical activity in the northeast- 
ern segment. Interpretation within the standard shock-wave model 
yields an “ge of 4000(+2500, -1800) years, in conflict with some 
other determinations. A possible reconciliation exists if the X-ray 
emission arises primarily in shocked intercloud medium, as sug- 
gested by McKee and Cowie, and the optical and radio emission 
arises primarily in shocked clouds. In this scenario the pulsar PSR 
0611+22 may not be associated with the remnant. The constraints 
on the soft X-ray absorption to the remnants are used to set a 
lower limit of 1 kpc for the distance to the remnant. (AIP) 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 1863 


1782 (LA-UR—76-1293) Transient phenomena in the solar 
atmosphere and solar wind. Gosling, J.T. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 18p. 
(CONF-760645—3). Dep. NTIS $3.50. 

From International symposium on solar terrestrial physics; 
Boulder, Colorado, United States of America (USA) (7 Jun 1976). 

Observations of transient disturbances in the solar at- 
mosphere are reviewed with emphasis on coronal mass ejection 
events. (JFP) 


1783 (LA-UR—76-1294) Internal plasma state of the high 
speed solar wind at 1 AU. Feldman, W.C.; Abraham—Shrauner, B.; 
Asbridge, J.R.; Bame, S.J. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-36. 16p. (CONF- 
760645—2). Dep. NTIS $3.50. 

From International symposium on solar terrestrial physics; 
Boulder, Colorado, United States of America (USA) (7 Jun 1976). 

The character of particle velocity distributions in the high 
speed solar wind is presented. It is found that electron distribution 
shapes differ from simple bi-Maxwellians in that a hot, strongly 
beamed, high energy electron component is always present and is 
observed to move relative to a distinct low energy electron com- 
ponent along the magnetic field direction, B, away from the sun. 
The velocity difference between hot and cold electron components 
appears, at times, to be strongly correlated with the local Alfven 
speed. This correlation suggests that the solar wind heat flux is 
being limited some of the time in the neighborhood of 1 AU. 
Proton velocity distributions are also best described in terms of 
two relatively convecting, unresolved components. The velocity of 
the lower density proton beam component is generally larger than 
that of the main component and the temperature of the main com- 
ponent perpendicular to B is typically 2 to 3 times larger than its 
parallel temperature. Alpha particles as a whole generally move 
faster than the protons along B and have a temperature which is, 
on the average, 6 times higher than the temperature of the total 
proton population. Evidence is presented which supports the idea 
that the two-component proton structure observed in high speed 
regions is intimately related to fine scale velocity variations at | 
AU, and hence by inference, to prominent spatial and/or temporal 
structures present throughout that part of the corona from which 
the solar wind evolves. 


1784 Asymmetry of the infrared triplet lines of oxygen and 
determination of the relative content of isotopes '"O and '*O in the 
solar photosphere. Kostyk, R.I. (Main Astronomical Observatory, 
Academy of Sciences of the Ukrainian SSR). Sov. Astron. AJ 
(Engl. Transl.); 20: No. 1, 67-69(Jan 1976). 
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The relative content of the oxygen isotopes in the solar 
photosphere is found from the asymmetry of the 7774.177 OI line, 
equalling: O'7/O'=0.00028, O'*/O'*=0.0063. (AIP) 


1785 Interpretation of spectra of solar microwave bursts. 
Kovalev, V.A.; Korolev, O.S. (Institute of Terrestrial Magnetism, 
the Ionosphere, and Radio-Wave Propagation, Academy of 
Sciences of the USSR). Sov. Astron. AJ (Engl. Transl.); 20: No. 1, 
69-74(Jan 1976). 

The effect of the physical conditions in the sources of solar 
microwave bursts on the frequency spectrum is considered. The 
emission spectra of sources with different magnetic field distribu- 
tions are calculated using the approximation of gyroresonance 
emission from electrons with an isotropic power-law distribution 
and with kinetic energies of 20—200 keV. It is assumed that the 
emission at the lower harmonics is subject to strong absorption. It 
is shown that the spatial distribution of the emitting particles in a 
nonuniform magnetic field has an effect on the spectra. This allows 
one to explain the great variety in the frequency spectra of 
microwave burst. The parameters of the sources can be obtained 
from the comparison of calculated and experimental spectra. 
(AIP) ' 


1786 Ohmic dissipation of sunspots. Solov’ev, A.A. 
(Department of Theoretical and Experimental Physics, Kalmyts 
State University). Sov. Astron. AJ (Engl. Transl.); 20: No. 1, 75- 
78(Jan 1976). 

It is shown that ohmic dissipation plays an important role in 
the process of decay of sunspots. It is assumed that ohmic diffusion 
of the magnetic field occurs in a thin boundary layer between the 
magnetic tube of the sunspot and the photosphere. In accordance 
with the condition of equilibrium the magnetic field strength in the 
sunspot umbra is assumed to be constant during the diffusion 
process. It is assumed that the field passing through the boundary 
layer is scattered by the convection in the vicinity of the sunspot. 
The critical size of the sunspot umbra is found such that the rate 
of dissipation of larger sunspots is limited by the convective diffu- 
sion of the field. For these sunspots the proposed theory gives, in 

reement with observations, a linear law of decrease of the area 
of the sunspot umbra with time. (AIP) 


1787 Helium and hydrogen velocity differences in the solar 
wind. Asbridge, J.R.; Bame, S.J.; Feldman, W.C.; Montgomery, 
M.D. (Los Alamos Scientific Laboratory, University of California, 
Los Alamos, New Mexico 87545). J. Geophys. Res.; 81: No. 16, 
2719-2727(1 Jun 1976). 

Scalar and vector velocity differences between helium and 
hydrogen ions in the solar wind measured with the Los Alamos 
plasma analyzers on Imp 6 and 7 are presented and interpreted. 
From the bulk speeds and azimuthal components of flow direction 
for both types of ions the ecliptic projection of the helium to 
hydrogen velocity difference vector v/subo//subp/ is determined. 
Short-term and long-term average properties of this vector, at time 
contrasted with the more usually reported bulk speed difference 
v/subo/-v/subp/, are principal subjects of this paper. The vector is 
usually found aligned with the proton heat flux vector Q/subp/ and 
therefore is directed predominantly outward from the sun. Some- 
times preceding high-speed streams and during fluctuations the 
vector is directed back toward the sun; i.e., vp>v/subo/. There is a 
statistical correlation between the magnetude of v/subo//subp/ and 
the wind speed: empirically, vertical-barv/subo//subp/> or 
=0.08v/subp/23 for v/subp/ >or =420 km s™'. During high-speed 
streams, vertical-barv/sub alpha//subpvertical-bar is often 25 or 30 
km s~! and on rare occasions as large as 80 km s™', while at lower 
wind sppeds it is <10 km s“'. In high-speed streams or in other 
magnetically disturbed regions the vector difference magnitude 
often remains nearly constant, while the bulk speed difference un- 
dergoes large changes as the difference vector rotates in alignment 
with B. The underlying physical causes of the He and H speed dif- 
ferences remain undetermined. (AIP) 


1788 E instabilities driven by unequal proton 
beams in the solar wind. Montgomery, M.D. ; Gary, S.P.; Feldman, 
W.C.; Forslund, D.W. (University of California, Los Alamos Scien- 
tific Laboratory, Los Alamos, New Mexico 87545). J. Geophys. 
Res.; 81: No. 16, 2743-2749(1 Jun 1976). 

The linear dispersion relation for electromagnetic waves is 
investigated for homogeneous plasmas normally found in the solar 
wind near | AU, including a secondary proton beam of varying 
strength and drift speed parallel to the ambient magnetic field. 
Three instabilities are found when the drift speed of the beam ap- 
proaches the Alfven speed C/subA/: (1) field-aigned magnetosonic, 
(2) oblique magnetosonic, and (3) oblique Alfven modes. Linear 
or fates as a function of B=8anT/subp//B, *, drift speed, 

/sube//T/subp/, proton and electron temperature anisotropies, 
and electron heat flux have been studied. Results show that beam- 
driven magnetosonic and Alfven waves are likely to be important 
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in the solar wind if the fraction of protons in the beam exceeds 5% 
and the drift speed exceeds ~0.8C/subA/ when Bapproximately- 
less-than0.1 (or ~1.5C/subA/ when #approximately-greater- 
than0.4). (AIP) 


1789 Solar cycle evolution of high-speed solar wind streams. 
Bame, S.J.; Asbridge, J.R.; Feldman, W.C.; Gosling, J.T. (Los 
Alamos Scientific Laboratory, University of California). Astrophys. 
J.; 207: No. 3, 977-980(1 Aug 1976). 

Large amplitude high-speed solar wind streams and streams 
with maximum speeds in excess of 700 km s/sup -1/ are far more 
common in years of declining and minimum solar activity than 
near solar maximum. Further, the broadest solar wind streams ob- 
served directly with space probes during the years 1962—1974 oc- 
curred near solar minimum in 1974. Changes in the frequency and 
nature of solar wind stream structures at the orbit of Earth appear 
to be directly related to the long-term evolution of regions of low 
density in the solar corona. (AIP) 


GALAXIES 


1790 The role of population II in the formation of the spiral 
structure of galaxies. Mishurov, Y.N.; Suchkov, A.A. (Rostov State 
University). Sov. Astron. AJ (Engl. Transl.); 20: No. 1, 112- 
113(Jan 1976). 

It is shown that because of the large velocity dispersion of 
stars of population II its role in the dynamics of spiral density 
waves in the Galaxy proves to be insignificant, so that the spiral 
structure of the Galaxy is determined only by the parameters of 
population I. (AIP) 


1791 Photometric studies of spiral structure. I. The disks and 
arms of six Sb I and Sc I galaxies. Schweizer, F. (Berkeley As- 
tronomy De ent, University of California). Astrophys. J., 
Suppl. Ser.; 31: No. 3, 313-332(Jul 1976). 

This paper presents detailed surface photometry of the 
galaxies NGC 3031, 4254, 4321, 5194, 5364, and 5457. Profiles 
showing the variation of surface brightness with azimuthal angle in 
each galaxy are given and used to separate the light into disk and 
arm components. The disk level at each radius is defined by the 
two main minima of the azimuthal light distribution, and the light 
above this level is assigned to the arms.The disks are exponential 
with an extrapolated center surface brightness of (B))/sub 
D/=21.67 +- 0.35. mag arcsec/sup -2/, in excellent agreement with 
Freeman. The disk colors are very uniform, with radial gradients 
mostly below the detection limit ( +- 0.010 mag kpc/sup -1/ in B- 
V), and lie in the narrow range of colors between old galactic 
clusters (B-V=+0.7) and giant elliptical (B-V=+0.9).The arms are 
significantly bluer than the disks and have a highly composite spec- 
trum, as judged from the color indices. The ratio of arm intensity 
to disk intensity increases with radius, which explains the well- 
known outward bluing of spiral galaxies. There are indications that 
the ratio of total arm intensity to total disk intensity, which is a 
coarse measure of the strength of star formation, correlates with 
van der Kruit’s compression strength of the gas. (AIP) 


1792 Nonhomologous contraction and equilibria of self- 
gravitating, interstellar clouds embedded in an intercloud 
medium: Star formation. II. Results. Mouschovias, T.C. (Physics 
Department, University of California, Berkeley). Astrophys. J.; 
207: No. 1, 141-158(1 Jul 1976). 

We present models representing the nonhomologous con- 
traction and equilibria of isothermal, self-gravitating interstellar 
clouds bounded by the pressure of a hot and tenuous intercloud 
medium. A frozen-in interstellar magnetic field threads both 
media. It invariably causes a self-gravitating cloud to become 
oblate with its major axis normal to the field lines. The flattening 
increases with the strength of the magnetic field, or with stronger 
gravitational forces, or with increasing intercloud pressure: other 
quantities remainig fixed in each case. A ratio of gas densities at 
the center and at the surface exceeding the Bonor-Ebert critical 
value (=14.3) can easily be obtained while the cloud is still at 
equilibrium. For a fixed mass-to-flux ratio, an increasing intercloud 
pressure eventually leads to gravitational collapse. A cloud of 
uniform density threaded by a uniform magnetic field and sur- 
rounded by an intercloud medium of fixed pressure can reach 
equilibrium only if its radius does not exceed a critical value; 
otherwise collapse ensues.We determine the slope « of the (log B, 
log p)-curve at the center of a cloud. It is certainly less than its 
isotropic-contraction value (2/3) with a likely range 1/3< or =x< 
or =1/2. (No theoretical lower limit exists; it must be set by obser- 
vations.) This implies that milligauss fields can be found only in re- 
gions of gas density approxi ly-g -than10* cm/sup -3/, un- 
like current notions of 10/sup 4.5/ cm/sup -3/.Finally, we show 
that neither an OS star nor a supernova explosion can disperse a 
dense, massive cloud. Hence, the observed inefficiency of the star 
formation process must have other causes. We suggest the mag- 
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netic field as such a cause; it may hold the collapse of the outlying 
portions of a cloud. This necessitates a sequence of events leading 
to star formation qualitatively different from current ideas. (AIP) 


1793 Galactic evolution models and the Rhenium- 
187/Osmium-187 chronometer: A greater age for the galaxy. 
Hainebach, K.L.; Schramm, D.N. (Enrico Fermi Institute, Universi- 
4 ee Astrophys. J., Lett.; 207: No. 2, L79-L82(15 Jul 

The recent measurement of the neutron-capture cross sec- 
tions of /sup 186/Os and /sup 187/Os by Browne and Berman is a 
major step toward the firm establishment of the Re/Os 
nucleocosmochronometer. When this chronometer is used in addi- 
tion to the previously established chronometers in the most suc- 
cessful recent Galactic evolution models, it is found that all models 
give approximately the same concordant age for the Galaxy. That 
concordant age range is 11 to 18 billon years. The uncertainty is 
less than that obtained without the use of the Re/Os chronometer, 
and excludes shorter-aged models of the Galaxy. A precise mea- 
surement of the now uncertain /sup 187/Re half-life is needed to 
further reduce the range. (AIP) 


COSMOLOGY 
REFER ALSO TO CITATION(S) 1793, 2051 


1794 Oldest fossil. Weiss, R. (Massachusetts Inst. of Tech., 
Cambridge). Technol. Rev.; 78: No. 2, 57-63(Dec 1975). 
Observational evidence is given for present-day cosmology. 
The discussion includes the determination of cosmological 
distances, modern cosmology, background radiation and the 
cosmic explosion, a test of the cosmic origin, isotropy and the 
early universe, and measurements by unprivileged observers. (JFP) 


PLANETARY PHENOMENA 


1795 Native metal in diogenite meteorites. Gooley, R. (Los 
Alamos Scientific Lab., NM); Moore, C.B. Am. Mineral.; 61: No. 
5-6, 373-378( 1976). 

Metal particles in eight of the nine known diogenites were 
analyzed for Fe, Co, and Ni by electron microprobe. Those in 
Shalka, Tatahouine, Garland, and the majority in Ellemeet contain 
less than 1.5 weight percent Ni. The metal in Johnstown ranges 
from 2.5 to 5.4 weight percent Ni. Some metal grains in Ibbenbu- 
ren, Peckelsheim, and Roda contain more than 50 weight percent 
Ni; other grains in these meteorites contain between 2 and 5 
weight percent Ni. Except for Ellemeet, the Co content of 
diogenite metal is generally higher than in the metal in chondrites. 
Some metal grains in Roda have the highest Co content ever re- 
ported for meteoritic metal (up to 27.3 weight percent). The dif- 
ferences in metal compositions and abundances among the 
diogenites imply that relationships among the members of the 
group are more distant than implied by the results of previous stu- 
dies by other workers. 2 figures, 3 tables. 


1796 Microwave line transitions in the 3-mm wavelength 
range in Comet Kohoutek (1973f). Huebner, W.F.; Buhl, D.; 
Snyder, L.E. (Theoretical Division, University of California, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87544). 
Astron. J.; 81: No. 8, 671-674( Aug 1976). 

We review our search program for microwave line transition 
in comet Kohoutek. Observations in the 3-mm wavelength region 
were carried out before perihelion from 15 to 20 December 1973 
and after perihelion from 3 to 7 January 1974. During these times 
the comet was between r=0.3 and 0.5 AU heliocentric distance. 
Gas production rates of HCN are several times 10/sup 27/ to 
~10/sup 28/ molecules sec/sup -1/ at r=0.4 AU. Upper limits for 
CH,CN and several other molecules are given. (AIP) 


1797 Search for fractionally charged particles in lunar soil. 
Stevens, C.M.; Schiffer, J.P.; Chupka, W. (Argonne National 
Laboratory, Argonne, Illinois 60439). Phys. Rev., D; 14: No. 3, 
716-727(1 Aug 1976). 

A search for stable fractionally charged particles (quarks) in 
lunar soil was carried out using methods based on the ionic pro- 
perties which would separate quarks and distinguish them from 
normal elements. Previous searches in terrestrial substances are 
reviewed. An upper limit for the concentration in lunar soils, sub- 
ject to the uncertainties in the physical and chemical properties of 
quarks, is 2 x 10-*/nucleon corresponding to a flux of cosmic-ray 
origin of less than 5 x 10-"*/cm? sec sr or Tim? yr sr. (AIP) 


ATMOSPHERIC PHYSICS 


1798 (COO—2195-23) Energetics and dynamics of the strato- 
sphere. Newell, R.E.; Tahnk, W.R. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Meteorology). 1976. Contract E(11- 
1)-2195. 78p. (CONF-760217—14). Dep. NTIS $5.00. 

From Annual meeting of American Association for the Ad- 
vancement of Science; Boston, Massachusetts, United States of 
America (USA) (24 Feb 1976). 

Current problems are outlined that emer, 
studies of the energy, momentum and mass of the strato- 
sphere: How is the temperature field maintai by radiative and 
dynamic processes. How is the wind field maintained. What causes 
large changes in the temperature and circulation in late winter. 
Why is an ozone maximum associated with these changes. How 
does energy supplied to the stratosphere from the troposphere 
compare with energy generated in situ. What is the structure, sig- 
nificance and origin of large-scale wave motions in the upper 
stratosphere. What is the influence of the stratosphere on the 
t here. What, in our view, are the priorities for future obser- 
vational studies of the stratosphere. 


from diagnostic 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 1827 


1799 (N.—75-28981) A study of electron density profiles in 
relation to ionization sources and ground-based radio wave absorp- 
tion measurements. Part 2. Gnanalingam, S.; Kane, J.A. (National 
Aeronautics and Space Administration, Greenbelt, Md. (USA). 
Goddard Space Flight Center). May 1975. 22p. (NASA-TM- 
X—70931; X—623-75-145(Pt.2)). NTIS $3.25. 

The D-region ion production functions are used to calculate 
the relationship between radio wave absorption and the flux level 
of X-rays in the 1-8A wavelength band. In order to bring this cal- 
culation into agreement with the empirically established relation- 
ship, it was found necessary to reduce by, a factor of about 5, the 
Meira nitric oxide densities below 90 km. (Author) (GRA) 


1800 Correlated observations of two auroral substorms from 
an aircraft and from a Vela satellite. Wolcott, J.H.; Pongratz, M.B.; 
Hones, E.W. Jr.; Peterson, R.W. (Los Alamos Scientific Laborato- 
ry, University of California, Los Alamos, New Mexico 87545). J. 
Geophys. Res.; 81: No. 16, 2709-2718(1 Jun 1976). 

A jet aircraft, flying from Goose Bay, Labrador, to Fair- 
banks, Alaska, made auroral observations at nearly constant mag- 
netic local time (~2100 MLT) in the auroral zone while a Vela 
satellite passed through the plasma sheet at r=18R/subE/ at nearly 
the same magnetic local time. Comparison of data from the two lo- 
cations provide further confirmation of the ‘poleward leap’ of the 
auroral electrojet which occurs in a late phase of an auroral sub- 
storm and is associated with a rapid tailward motion of an X-type 
neutral line in the magnetotail. The poleward leap is a a distinctive 
feature of the substorm evolution and is not simply the superposi- 
tion of a new substorm on the recovery phase of a preceding sub- 
storm. It probably marks the sudden transition of the magnetotail 
from one quasi-stable configuration to another more stable one. 
Onset of a substorm expansive phase brings about a change of tail 
magnetic field from a configuration that is extremely tailike, with 
field lines from A/subm/approximately-less-than66degree stretching 
to the Vela orbit, to one that is much less taillike, with field lines 
from Am/sub approximately-greater-than/70degree not stretching 
as far as the Vela orbit. (AIP) 


MAGNETOSPHERIC PHENOMENA 


1801 (LA-UR—76-1301) Magnetotail: its generation and dis- 
sipation. Hones, E.W. Jr. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-Eng-36. 1iSp. (CONF- 
760645—1). Dep. NTIS $3.50. 

From International symposium on solar terrestrial physics; 
Boulder, Colorado, United States of America (USA) (7 Jun 1976). 

The kinetics of the magnetotail generation and dissipation 
are considered. (JFP) 


1802 Joint cosmic/auroral x-ray discussion. Seward, 
F.D. (Univ. of California, Livermore). pp 1121-1126 of In Interna- 
tional conference on x-rays in e, cosmic, solar, and auroral x- 
rays. Vol. 2. Calgary, Alberta; Univ. of Calgary (1975). 

From International conference on x-rays in space, cosmic, 
solar, and auroral x-rays; Calgary, Alberta, Canada (14 Aug 1974). 

The effects on x-ray observations due to low-latitude 
precipitating electrons having energies between 10 and 100 keV 
are considered, and characteristics of the low-latitude soft electron 
flux are described. It is shown that the electron background 
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prevents the determination of weak features in soft x-ray observa- 
tions. Sounding-rocket data are presented which indicate that the 
soft electron flux is usually at a maximum when detectors are 
aligned perpendicular to the geomagnetic field lines, and that 

uasi-trapped electrons have a steep altitude dependence while 
those parallel to the magnetic field have a much flatter altitude de- 
pendence. The most electron-free region is found to be the hemi- 
sphere bounded by the perpendicular to the field lines and facing 
toward the earth. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 1825, 1831, 1850 


1803 (CONF-7509131—(Abst.)) Atomic spectroscopy symp- 
soium, Gaithersburg, Maryland, September 23—26, 1975. 
(National Bureau of Standards, Gaithersburg, Md. (USA)). 1975. 
218p. Dep. NTIS $7.75. 

From Atomic spectroscopy symposium; Gaithersburg, Mary- 
land, United States of America (USA) (23 Sep 1975). 

Abstracts of one hundred papers given at the conference 
are presented along with the conference program and an author 
index. Session topics include: highly ionized atoms; laser spec- 
troscopy and hyperfine structure; complex spectra; laser spec- 
troscopy, radiation theory; theory of highly ionized atoms and 
analysis of plasmas; plasma spectroscopy, line strengths; spectral 
analysis, instrumentation, reference wavelengths; beam foil spec- 
troscopy, line strengths, energy levels; absorption spectroscopy, au- 
toionization, and related theory; and spectral analysis, instrumenta- 
tion, and VUV physics. (GHT) 


1804 (RLO— 1388-303) K-shell ionization of carbon by 1 to 
18-MeV protons. Burch, D. (Washington Univ., Seattle (USA). 
4 of Physics). 1975. Contract E(45-1)-1388. 6p. Dep. NTIS 

Cross sections for K-shell ionization were determined from 
relative x-ray yields normalized to Auger-electron production data 
at low proton energies. The asymptotic form of the PWBA 
reproduces the data at high energies, but the BEA underestimates 
the cross sections in this region by a factor of two. 


1805 Double chamber ion source. Uman, M.F.; Winnard, J.R.; 
Winters, H.F. (to International Business Machines Corp.). US 
Patent 3,924,134. 2 Dec 1975. Filed date 29 Nov 1974. 6p. 

The ion source is comprised of two discharge chambers, one 
of which is provided with a filament and an aperture leading into 
the other chamber which in turn has an extraction orifice. A low 
voltage arc discharge is operated in an inert gas atmosphere in the 
filament chamber while an arc of higher voltage is operated in the 
second ionization chamber which contains a vapor which will give 
the desired dopant ion species. The entire source is immersed in 
an axial magnetic field parallel to a line connecting the filament, 
the aperture between the two chambers and the extraction orifice. 
3 claims, 2 drawing figures. 


1806 Modulation method for detection of molecular beams. 
Tarin, A.A.; Barashkin, S.T.; Porodnov, B.T.; Suetin, P.E. (S. M. 
Kirov Ural Polytechnic Institute, Sverdlovsk). Sov. Phys. - Tech. 
Phys. (Engl. Transl.); 21: No. 1, 89-91(Jan 1976). 

An experimental arrangement, a scheme for measurements, 
and a technique for determining the directivity patterns of molecu- 
lar beams are described. Beam modulation is used to detect the 
molecular beam. An ionization gauge in a circuit with a tuned am- 
plifier is used as the detector. The method has a sensitivity of 
~10'5 molecules/secxsterxcm?. The measured directivity patterns 
are compared with the theoretical patterns for free molecular flow. 
The directivity patterns coincide to within 1—5% with a cosine 
distribution for molecular beams formed by an aperture charac- 
terized by the ratio R/L=48. (AIP) 


1807 Space-charge waves on a relativistic, unneutralized elec- 
tron beam and collective ion acceleration. Briggs, R.J. (Lawrence 
Livermore Laboratory, University of California, Livermore, 
California 94550). Phys. Fluids; 19: No. 8, 1257-1258(Aug 1976). 
The space-charge-wave dispersion characteristics of a thin, 
hollow, relativistic electron beam is calculated for beam currents 
near the space-charge limit for propagation of the beam. (AIP) 


1808 Apparatus for the crossed-beam measurement of reactive 
scattering using short-lived radioactivity. Grover, J.R.; Iden, C.R.,; 
Lilenfeld, H.V.; Kiely, F.M.; Lebowitz, E. (Brookhaven National 
Laboratory, Upton, New York 11973). Rev. Sci. Instrum.; 47: No. 
9, 1098-1108(Sep 1976). 
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A new method is described for crossed molecular beam 
measurements of differential cross sections. One of the reagent 
beams is labeled with a short-lived radioactive isotope, and detec- 
tion utilizes counting of radioactive disintegrations. It is shown 
theoretically that for optimal sensitivity in crossed-beam scattering 
measurements, nuclides with half lives in the range 10-°—107' sec 
should be chosen for labeling. The usefulness of the new method 
was demonstrated by making measurements of differential cross 
sections for reactive scattering. The labeling nuclide chosen for 
development and testing was 0.032-sec *"7At, and the chemical 
reactions used were Cl+HAtyieldsHCH+-At and Br+HAtyieldsHBr 
+At. For the latter reaction, the total reaction cross section is only 
1.5 A? under the conditions of the experiment. Background levels 
are sufficiently small that differential cross sections as small as 
10-2 A? sr“! could be measured at a resolution of 0.05 sr, if the 
primary beam intensity could be made large enough. One of the 
most useful features of this technique is that the measurement of 
absolute differential cross sections is readily carried out. Methods 
are described for making the requisite calibrations for the beam 
monitor and detector. In the prototype apparatus described here, 
the labeling nuclide was continuously generated by the radioactive 
decay of only 1—2 mCi of a long-lived precursor, 10-day **Ac. 
However, it is calculated that on-line use of a nuclear accelerator 
to generate the short-lived nuclide will permit labeled beams 105 
times more intense than those used in this demonstration experi- 
ment. Consequently, it should be possible to measure differential 
cross sections for reactions having total reaction cross sections sig- 
nificantly smaller than 1 A?, and further development of this 
technique is therefore justified. (AIP) 


1809 Ejection of material from shocked surfaces. Asay, J.R.; 
Mix, L.P.; Perry, F.C. (Sandia Laboratories, Albuquerque, New 
Mexico 87115). Appl. Phys. Lett.; 29: No. 5, 284-287(1 Sep 
1976). 

Velocity interferometry and double-pulse holography have 
been used to study material ejected from surfaces which are impul- 
sively loaded with plane shock waves. Experiments performed on 
aluminum shocked to 25 GPa (250 kbar) provide the average mass 
and velocity distribution as well as the spatial distribution of 
material ejected from the surface. A total mass of about 3 yg/cm? 
was ejected when the shock arrived at the surface in the present 
experiments, and a substantial part of this material resulted from 
jetting at small pits on the surface. (AIP) 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 1772, 1803, 1847 


1810 (SAND—76-0196) Radiative transition rates in atomic 
Xe. McGuire, E.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
May 1976. Contract AT(29-1)-789. 64p. Dep. NTIS $4.50. 

The radiative transition rate in atomic Xe is calculated in 
intermediate coupling for all terms of the Sd-6p, Sd-5p, 6p-6s and 
6s-Sp transitions. The term splitting and Lande g factors are 
presented, the former in good, the latter in excellent agreement 
with experiment. The intermediate coupling mixing coefficients are 
tabulated in both j-j and j-l coupling. 


1811 Multiphoton ionization of a hydrogen atom. Khristenko, 
S.V.; Vetchinkin, S.1. Opt. Spectrosc. (USSR) (Engl. Transl.); 40: 
No. 3, 239-242(Mar 1976). 

Multiphoton ionization of a hydrogen atom is investigated 
using perturbation theory for the electron-photon interaction. In 
calculations of radial amplitudes of multiphoton processes the 
Sturm expansion of the Coulomb Green's function was used. The 
corresponding matrix elements are presented in compact form by 
hypergeometric functions. The results of numerical calculations are 
presented for cross sections of two- and three-photon ionization 
from the ground and excited ns states of a hydrogen atom. (AIP) 


1812 One-center calculation of the H, molecule. Ivanov, L.N. 
Opt. Spectrosc. (USSR) (Engl. Transl.); 40: No. 3, 249-252(Mar 
1976). 

It is suggested that the total interelectronic interaction and 
the nonspherical part of the electron-nucleus interaction be re- 
garded as a perturbation in the calculation of molecules by pertur- 
bation theory. This makes it possible, with an accuracy up to third 
order, to reduce the calculation of the energies to the solution of a 
system of ordinary differential equations with known boundary 
conditions for r=0. The Hartree-Fock of the correlation ener- 
gy was calculated for the first four "2 states of the H, molecule. 
For internuclear distances R =1.2—2.8 a.u., the error in the deter- 
mination of the Hartree-Fock energy was 0.0050—0.02%. (AIP) 


1813 Radiative lifetimes, cross sections, and the 
observation of new high-lying odd levels of **U using multistep 
laser photoionization. Carlson, L.R.; Paisner, J.A.; Worden, E.F.; 
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Johnson, S.A.; May, C.A.; Solarz, R.W. (Lawrence Livermore 
Laboratory, University of California, Livermore, California 
94550). J. Opt. Soc. Am.; 66: No. 8, 846-853(Aug 1976). 

We report the observation of over 100 new high-lying odd 
levels in atomic uranium between 32,600 and 34,200 cm™' using 
tunable laser techniques. These augment the 32 odd levels previ- 
ously determined in this energy regime by conventional atomic 
spectroscopy. The method used in these studies, multistep 
photoionization under pulsed dye laser excitation, was also em- 
ployed to make J assignments, measure radiative lifetimes, and to 
obtain absorption cross sections of transitions involving these 
levels. (AIP) 


1814 Atomic cross-section effects in soft-x-ray photoemission 
from Ag valence bands. Wehner, P.S.; Stohr, J.; Apai, G.; McFeely, 
F.R.; Williams, R.S.; Shirley, D.A. (Materials and Molecular 
Research Division, Lawrence Berkeley Laboratory and Department 
of Chemistry, University of California, Berkeley, California 
94720). Phys. Rev., B; 14: No. 6, 2411-2416(15 Sep 1976). 

The relative photoemission intensity from the Ag 4d valence 
band (VB) was studied as a function of photon energy using 
32—250 eV synchrotron radiation. A sharp decrease in intensity of 
more than an order of magnitude was observed in the range 100 < 
h w < 140 eV. At h wm = 140 eV the 4d cross section exhibits a 
minimum which is attributed to the radial node in the 4d wave 
function. High-resolution VB spectra were obtained in the energy 
range 60 < or = h m < or = 150 eV. For 110 < or = h @ < or 
=130 eV the relative heights of the two prominent valence-band 
peaks are inverted. This modulation is attributed to the strong 
variation of the atomic Ag 4d photoelectric cross section in this 
energy range. These results demonstrate the importance of carry- 
ing photoemission studies of 4d-group metals to the h @ > or = 
150 eV range in order to bridge the ultraviolet-photomission to x- 
tay-photoemission gap. (AIP) 


1815 Very high resolution study of photoabsoprtion, 
photoionization, and predissociation in H, . Dehmer, P.M.; Chupka, 
W.A. (Argonne National Laboratory, Argonne, Illinois 60439). J. 
Chem. Phys.; 65: No. 6, 2243-2273(15 Sep 1976). 

Relative photoabsorption and photoionization cross sections 
for H, (para and ordinary) have been measured at 78degreeK from 
715 to 805 A for para-H, and from 745 to 805 A for ordinary H,, 
with a wavelength resolution of 0.016 A. This resolution represents 
a factor of 3 improvement over the previous data reported from 
this laboratory, and in addition, the new data have significantly im- 
proved statistics. This enables observation and identification of the 
R (0) npo and npmw Rydberg series in para-H, to principal quan- 
tum numbers of approximately 40 for series converging to H,*(?2 
/sub g/*, v=1—6). Linewidths and relative intensities were mea- 
sured for a large number of these levels and the results are com- 
pared to calculations using a quantum defect theory (QDT) ap- 
proach. Two-channel QDT is used to assign nearly all the 
prominent structure in the para-H, spectrum. The strengths and 
limitations of the simple two-channel theory and the necessity for 
extension to multichannel calculation for a complete understanding 
of the spectrum are discussed. The ionization efficiency for these 
Rydberg states is always close to unity for states which autoionize 
with Av=-1. Decay by predissociation and/or emission compete to 
varying degrees with autoionization for those states which cannot 
autoionize with Av=1. For states which decay to a detectable ex- 
tent by fluorescence, the measured autoionization efficiencies yield 
estimates of rates for highly suppressed autoionization processes 
which are in good agreement with theoretical calculations. 
Similarly, comparison of autoionization and predissociation rates 
yields some estimates of the latter rates for slowly decaying states 
(AIP) 


1816 'C—{'H} nuclear Overhauser enhancement and “C 
spin lattice relaxation in molecules ing multiple internal 
rotations. London, R.E.; Avitabile, J. (University of California, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). 
J. Chem. Phys.; 65: No. 6, 2443-2450( 15 Sep 1976). 

The effects of multiple internal rotations on the "*C—{'H} 
nuclear Overhauser enhancement (NOE) and "C spin lattice relax- 
ation has been considered. It is shown that the 5 x 5 matrices 
which arise from a treatment using the Wigner rotation matrices of 
order 2 can be replaced by 3 x 3 matrices by making use of the in- 
herent symmetry of the problem without any loss of generality. 
The cross correlations which arise in chains of methylene carbons 
are also taken into account. Calculations are given for the NOE 
values for carbons in a methylene chain for several values of the 
internal diffusion coefficients D/sub i/, assumed constant along the 
chain, as a function of Dg. It is found that the effect of cross cor- 
relations on the NOE values is relatively small except in the regi 
where the isotropic diffusion coefficient of the end of the chain 
satisfies the condition 6D,~/sub c/. In this region the effect of 
cross correlations depends on the internal diffusion coefficient 


PHYSICS RESEARCH 207 


D/sub i/, being insignificant for D/sub i/=10* sec™' and somewhat 
more important for D/sub i/=10' and 10" sec™'. The spin lattice 
relaxation is also most markedly nonexponential in the region 
where 6D ,~@/sub c/. As Dy, increases or decreases beyond this 
value the relaxation becomes more exponential. The effect of the 
isotropic D, motion on both the NOE and the spin lattice relaxa- 
tion decreases rapidly for carbons further from the isotropically 
tumbling end of the molecule. An example involving a galactolipid 
phospholipid suspension is briefly discussed. (AIP) 


1817 Wavelengths, classifications, and ionization energies in 
the isoelectronic sequences from Yb II and Yb III through Bi XV 
and Bi XVI . Kaufman, V.; Sugar, J. (National Bureau of Stan- 
dards, Washington, D.C. 20234). J. Opt. Soc. Am.; 66: No. 10, 
1019-1025(Oct 1976). 

Spectral observations are reported for transitions to the 
ground term and first excited term of the one-electron configura- 
tions in the 4f/sup 14/Sp*nl isoelectronic sequence from Yb II 
through Bi XV. Resonance lines are reported for the isoelectronic 
sequence Yb III through Bi XVI in which the ground state is 
4f/sup 14/S5p®* 'S, and the upper levels are the J = 1 levels of the 
4f/sup 13/Sp*nd, 4f/sup 14/Sp'nd, and 4f/sup 14/Sp*ns configura- 
tions. The wavelengths fall in the range 70—3700 A. The spectra 
were produced by means of sliding and triggered spark discharges 
and photographed with 10.7 m normal and grazing incidence spec- 
trographs. The data in the Yb III sequence demonstrate the 
crossing of binding energies of the 4f and Sp shells at W VII. Ryd- 
berg series terms were found in a sufficient number of cases to 
provide extrapolation curves through Bi XV and Bi XVI. These 
data enabled us to calculate ionization energies for each of these 
ions with an uncertainty of ~1% or better. (AIP) 


1818 Electronic states of Zn,. Ab initio calculations of a 

type for Hg,. Hay, P.J.; Dunning, T.H. Jr.; Raffenetti, R.C. 
(Theoretical Division, Los Alamos Scientific Laboratory, Universi- 
ty of California, Los Alamos, New Mexico 87545). J. Chem. Phys.; 
65: No. 7, 2679-2689(1 Oct 1976). 

The electronic states of Zn, are investigated by ab initio 
polarization configuration interaction (POL-CI) calculations. 
Molecular states dissociating to Zn('S)+Zn('S, *P, and 'P) and 
Zn(?P)+n( P) are treated. Important effects from states arising 
from Zn*(?S)+Zn-(?P) are found in the potential energy curves 
and electronic transition moments. A model calculation for Hg, 
based on the Zn, curves including spin—orbit coupling leads to a 
new interpretation of the emission bands in Hg vapor. (AIP) 


1819 Electronic and vibronic states of uranium hexafluoride 
in the gas and in the solid phase at very low temperatures. Lewis, 
W.B.; Asprey, L.B.; Jones, L.H.; McDowell, R.S.; Rabideau, S.W.; 
Zeltmann, A.H.; Paine, R.T. (Los Alamos Scientific Laboratory, 
University of California, Los Alamos, New Mexico 87545). J. 
Chem. Phys.; 65: No. 7, 2707-2714(1 Oct 1976). 

Complex vibronic structure has been observed in the elec- 
tric-dipole-forbidden charge transfer absorption bands of solid and 
matrix-isolated UF, in the temperature range 8—14 K. These 
bands have their maximum intensity near 260 and 375 nm. As- 
sociated with the 260 nm band are four electronic transitions with 
origins at 30 331, 31 032, 32 120, and 32 821 cm/sup -1/, the first 
two being observed directly. Two more no-phonon transitions are 
associated with the weak band at 375 nm, one at 24 564 cm/sup - 
1/ and another at 25 265 cm/sup -1/. These levels are assigned via 
a weak j-j coupling scheme as excitations from the ligand t/sub u/o 
orbital to empty uranium 5f orbitals. Uranium spin—orbit coupling 
in UF, charge transfer states strongly resembles that of UF, ~. 
Several progressions in the symmetric stretch frequency 
v;=580—595 cm/sup -1/ are present which have as their origins 
various combinations of the above electronic levels with the bend- 
ing modes %, vs, and v, or their overtones 2»,, 2v5, and 2v.. Tem- 
perature effects, which account for the principal differences 
between the gas and solid spectra, are also discussed. A much 
more intense band at 214 nm is lacking in vibronic structure and is 
attributed to an allowed charge transfer transition. (AIP) 


1820 Identification of UN in Ar matrices. Green, D.W.,; 
Reedy, G.T. (Chemical Engineering Division, Argonne National 
Laboratory, Argonne, Illinois 60439). J. Chem. Phys.; 65: No. 7, 
2921-2922(1 Oct 1976). 

Measurements of vibrational frequencies of the matrix-iso- 
lated UN molecule are reported, leading to the identification of a 
linear N-U-N molecule. (AIP) 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 1899, 2020, 2036 
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1821 (COO—2186-25) Nature of 10-* sec. and 10~’ sec. 
lifetimes in AL,O,. Sen, P.; Sen, C. (State Univ. of New York, Al- 
bany (USA). Nuclear Accelerator Lab.). 1973. 17p. Dep. NTIS 
$3.50. 

By using a three-detector lifetime assembly it has been 
shown that the 10-* sec component, tau;, in Al,O, of various grain 
sizes is two photons in nature and is contrary to the earlier belief 
that it refers to three-photon events. The results of the three-detec- 
tor orthopositronium lifetime (tau,) experiment and the three- 
photon energy spectrum experiment in a Ge(Li) detector are com- 
plimentary and suggest that bigger grain size powders favor more 
orthopositronium formation. The importance of the three-detector 
lifetime assembly has been discussed. 


1822 Resonance effects in mesic atoms. Zaretskii, D.F.; 
Lyul’ka, V.A. JETP Lett. (USSR) (Engl. Transl.); 23: No. 1, 45- 
48(5 Jan 1976). 

We consider the effect of resonant excitation of nuclear 
levels in mesic atoms. (AIP) 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 1146, 1205, 1210, 1987 


1823 (ANL—76-66) Inelastic-collision cross sections for Ne. 
Soong, S.C.; Kim, Y.K. (Argonne National Lab., Ill. (USA)). 1976. 
Contract W-31-109-Eng-38. 21p. Dep. NTIS $3.50. 

Cross sections for inelastic collisions of slow electrons and 
the dipole oscillator-strength distribution for the neon atom are 
given in tabular form. The results are based on experimental data 
that were checked and adjusted for internal consistency. 


1824 (COO—7B-15) Technical progress report, October 1, 
1974—September 30, 1975. (Wisconsin Univ., Madison (USA). 
pe of Physics). 1976. Contract E(11-1)-GEN-7. 44p. Dep. NTIS 

Six areas of research are reported: I. Equilibrium fractions 
of D~ ions when D*, D,* or D,;* ions are incident on a Cs vapor 
target. II. Charge exchange collisions when hydrogen and deuteri- 
um ions are incident on a Cs vapor target, in which the total 
charge exchange cross sections sigma/sub +,/ for H*+, H,*, D*, D,*, 
are reported. III. Charge exchange cross sections with rare gas ions 
incident on a Cs vapor target for Het, Ne*, Ar*, Kr* and Xe*. IV. 
The production of the He~ ions in a Cs target. V. Stripping an 
electron from fast D~ ions to form fast D® atoms. VI. Direct 
production of polarized H~ or D™ ions. 10 figs. (GHT) 


1825 (COO—2326-15) Distribution of energy in biomolecular 
chemiluminescent reactions involving hydrogen atoms. Progress re- 
port, May 1, 1976—April 30, 1976. Stwalley, W.C. (Iowa Univ., 
lowa City (USA)). 1976. Contract AT(11-1)-2326. 14p. Dep. 
NTIS $3.50. 

Preliminary observations of photon and ion production from 
the collision of approximately 5-eV H atoms with Li and Li, and 
also with a Li-coated surface are described. The present state and 
future plans for the primary and secondary molecular beam ap- 
paratuses are discussed. Theoretical and non-beam spectroscopic 
work related to the Li,H system is also noted. 


1826 (COO—2640-1) Reactions of ions with atomic and 
molecular free radicals. Progress report, May 1, 1975—April 30, 
1976. Gentry, W.R. (Minnesota Univ., Minneapolis (USA)). Jan 
1976. Contract E(11-1)-2640. 19p. Dep. NTIS $3.50. 

A research program is described in which the dynamics of 
the reactions of ions with atomic and molecular free radicals are 
studied in a merged molecular beam apparatus. The primary objec- 
tive of this research is to obtain fundamental information on the 
importance of electronic nonadiabaticity in chemical reactions. 
Development and testing of a unique microwave discharge ion 
source which produces a high degree of dissociation of polyatomic 
gases is described, and results are presented from studies of the 
reaction: D,* + F(?P/sub u/) yields FH*(?PI) + D over the range of 
initial kinetic energy from 0.005 eV to 20 eV. Principal conclu- 
sions about this reaction seem to indicate that most of the reac- 
tions in this system do not occur on electronically adiabatic poten- 
tial energy surfaces, even at very low kinetic energy. 


1827 (N—75-28923) Hybrid theory and calculation of e-N, 
scattering. Chandra, N.; Temkin, A. (National Aeronautics and 
Space Administration, Greenbelt, Md. (USA). Goddard Space 

ight Center). Jun 1975. 54p. (NASA-TM-X—70935; X—602-75- 
163). NTIS $4.25. 

A theory of electron-molecule scattering was developed 
which was a synthesis of close coupling and adiabatic-nuclei theo- 
ries. The theory is shown to be a close coupling theory with 
respect to vibrational degrees of freedom but is a adiabatic-nuclei 
theory with respect to rotation. It can be applied to any number of 
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partial waves required, and the remaining ones can be calculated 
purely in one or the other approximation. A theoretical criterion 
based on fixed-nuclei calculations and not on experiment can be 
given as to which partial waves and energy domains require the 
various approximations. The theory allows all cross sections (i.e., 
pure rotational, vibrational, simultaneous vibration-rotation, dif- 
ferential and total) to be calculated. Explicit formulae for all the 
cross sections are presented. (Author) (GRA) 


1828 (RLO— 1388-326) Heavy-ion excitation of autoioniza- 
tion states in helium. Burch, D.; Bolger, J.E.; Schneider, D.; 
Moore, C.F. (Washington Univ., Seattle (USA). Dept. of Physics; 
Texas Univ., Austin (USA). Dept. of Physics). 1975. Contract 
E(45-1)-1388. 7p. Dep. NTIS $3.50. 

The autoionization spectrum of He produced by 3.0-MeV 
Cl** ions is compared with results from other heavy-ion collisions 
to indicate the relative importance of collision velocity and projec- 
tile nuclear charge on the double excitation mechanism. 


1829 (SAND—76-8617) Anomalous broadening of the N,* 
first negative band system. Robben, F.; Cattolica, R.; Coe, D.; Tal- 
bot, L. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. IIp. 
(CONF-760710—1). Dep. NTIS $3.50. 

From 10. international symposium on rarefied gas dynamics; 
Aspen, Colorado, United States of America (USA) (18 Jul 1976). 

Analysis of the fluorescence excited by a high energy elec- 
tron beam has become a standard technique for measurement of 
density, rotational temperature of nitrogen, and translational tem- 
perature of helium and argon in rarefied gas dynamics. To obtain 
translational temperature the Doppler broadening of the 
fluorescence is determined by measuring the spectral line shape 
with a Fabry-Perot interferometer. To apply this technique to 
nitrogen a single rotational line must be selected from the band 
spectrum for analysis by the Fabry-Perot interferometer. As sup- 
ported by extensive additional measurements, there is an anoma- 
lous broadening of the rotational lines of the N,* first negative 
band system with a width equivalent to about a 70°K translational 
temperature of nitrogen. It appears that the line width of approxi- 
mately 0.03 cm! is an inherent property of this nitrogen band 
when excited by electron impact directly from the ground state. 


1830 Resonance charge exchange in ion-ion collisions. Zh- 
danov, V.P. Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 1, 
117-118(Jan 1976). 

Resonance charge exchange in ion-ion collisions in the 
range 0.01< or =E< or =10* eV is examined in the impact- 
parameter approximation. It is shown that at low velocities the 
cross section falls off exponentially with decreasing energy. The 
charge-exchange cross sections for the reactions from He?*+He* to 
O**+0"* are calculated numerically. (AIP) 


1831 Formation of beams of neutral C, O, F, and Cl atoms by 
electron detachment. Dyachkov, B.A.; Zinenko, V.I. (Institute of 
the Physics of Solids, Academy of Sciences of the USSR, Cher- 
nogolovka). Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 2, 
168-171(Feb 1976). 

Maximium coefficients eta°u for the conversion of the nega- 
tive ions C~, O-, F~, and Cl~ to neutral atoms in gas (H,, He, CO,, 
Ar) and metal (Li, Na, Mg) vapor targets are measured. The ener- 
gy range investigated is 110-—380 keV. It is shown that the method 
under consideration for obtaining fast neutral atoms has an ad- 
vantage over other methods, such as charge exchange and the dis- 
sociation of positive molecular ions, and possible fields of applica- 
tion of fluxes of heavy neutral atoms are indicated. (AIP) 


1832 Emission of radiation from atoms colliding with 
polarized by a laser field. Rautian, S.G.; Shalagin, A.M. (Institute 
of Spectroscopy, Academy of Sciences of the USSR, 
Akademgorodok, Moscow Province). Sov. J. Quant. Electron. 
(Engl. Transl.); 6: No. 4, 413-414(Apr 1976). 

A theoretical analysis is made of the polarization of atomic 
states (in meous distribution over magnetic sublevels) in- 
duced by collisions with particles polarized by a laser field. The 
transfer of polarization may be observed by investigating the 
polarization of the spontaneous radiation emitted from atoms. The 
polarization tensor of such spontaneous radiation is calculated. A 
close relationship between the components of this tensor and the 
characteristics of an elementary scattering event is established. 
(AIP) 


1833 Inelastic scattering of light and transitions of colliding 
atoms to bound molecular states. Bonch-Bruevich, A.M.; Prz- 
hibel’skii, $.G.; Khodovoi, V.A.; Khromov, V.V. Sov. J. Quant. 
Electron. (Engl. Transl.); 6: No. 4, 417-419(Apr 1976). 

A study is made of the influence of photon absorption 
(emission) processes on the dynamics of collisions between two 
atoms. Under certain conditions the radiation field can transfer 
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colliding atoms to a bound molecular state. The main contribution 
to these processes is made by atoms colliding with relative veloci- 
ties and impact parameters which ensure that these atoms spend a 
long time near each other (quasifinite motion). The ice of 
quasifinite states in the absorption spectra of Rb and Cs vapors is 
reported and a determination is described of the matrix elements 
of the transitions from these states to a bound molecular state. 
(AIP) 


1834 Cross section of O- formation in e-O, collisions between 
9 and 17 eV. Mirza, M.Y. (Univ. of Texas, Dallas). J. Phys. Chem.; 
80: No. 14, 1641-1642(1 Jul 1976). 

An investigation of elementary theory failed to support the 
existence of a measurable cross section for o formation in oxygen 
at electron beam energies between 9 to 17 eV. The overlap in- 
tegrals were calculated for the range from 4.32 to 12.60 eV, and 
the cross section vs electron energy plot indicated a maximum at 
6.69 eV. (DDA) 


1835 Nucleus-nucleus bremsstrahlung from heavy-ion colli- 
sions. Trautvetter, H.P.; Greenberg, J.S.; Vincent, P. (Wright 
Nuclear Structure Laboratory, Yale University, New Haven, Con- 
= 06520). Phys. Rev. Lett.; 37: No. 4, 202-205(26 Jul 
1976). 

We present the first direct observation of nucleus-nucleus 
bremsstrahlung from heavy-ion collisions, and demonstrate the 
characteristic forward-backward emission asymmetry predicted for 
interfering dipole and quadrupole emission components. These stu- 
dies indicate that both the intensity and angular distribution of 
nucleus-nucleus bremsstrahlung constitute important considera- 
tions in the quasimolecular spectroscopy of heavy collision 
systems. (AIP) 


1836 Penning ionization of He(2 °S)}+Ar. Wang, Z.F.; 
Hickman, A.P.; Shobatake, K.; Lee, Y.T. (Materials and Molecular 
Research Division and Department of Chemistry, Lawrence 
Berkeley Laboratory, University of California, Berkeley, California 
94720). J. Chem. Phys.; 65: No. 4, 1250-1255(15 Aug 1976). 

A new measurement of the differential cross sections for 
He(2 *S)+Ar has been carried out at 65 and 132 meV. A potential 
V,-iV/subi/ is found which fits our data as well as the total ioniza- 
tion cross section results of Illenberger and Niehaus. Some sources 
of uncertainties inherent in our analysis are discussed. The first 


order semiclassical approximation, which has been employed by 
several groups, is critically examined. A guideline is proposed to 
define the region within which this approach can be safely 
adopted. (AIP) 


1837 Energy-dependent cross sections for quenching of Na(3p 
*P) by several gases. Barker, J.R.; Weston, R.E. Jr. (Chemistry De- 
partment, Brookhaven National Laboratory, Upton, New York 
11973). J. Chem. Phys.; 65: No. 4, 1427-1442(15 Aug 1976). 
The lifetime of Na(3p *P) atoms, in the presence of various 
ey gases (H,, D,, Nz, CO, CO,, and C,H,), has been 
irectly determined by the single-photon time-correlation method. 
Na(?P) atoms were produced with varying amounts of translational 
energy by photodissociation of Nal with light of wavelengths 
215—240 nm. The large cross sections obtained, and their inverse 
dependence on relative collisional energy, are best explained on 
the basis of a ”’ ing’’ mechanism, in which a strongly at- 
tractive ionic state provides the coupling between upper and lower 
covalent states. (AIP) 


1838 Energy-dependent cross sections for quenching of Li(2p 
*P) by several gases. Lin, S.; Weston, R.E. Jr. (Chemistry Depart- 
ment, Brookhaven National Laboratory, Upton, New York 11973). 
J. Chem. ty 65: No. 4, 1443-1453(15 Aug 1976). 

The lifetime of Li(2p *P), in the presence of H,, Dz, Ne, 
CO, I,, CO,, C,H,, C;H,, and C,F, as quenching gases, has been 
directly determined by the single-photon time-correlation method. 
Li(?P) atoms were produced with varying amounts of translational 
energy by photodissociation of Lil with fight of wavelenghts from 
2000 to 2300 A. Large quenching cross sections, comparable to 
those observed for heavier alkali metal atoms, were found. The 
results are discussed in terms of an orbiting trajectory model and a 
“harpooning” model. (AIP) 


1839 Chemi-ionization in atom—diatom collisions. Preston 
R.K.; Cohen, J.S. (Theoretical Division, Los Alamos Scientific 
Laboratory, University of California, Los Alamos, New Mexico 
87545). J. Chem. Phys.; 65: No. 4, 1589-1590(15 Aug 1976). 
Total cross sections and branching ratios are reported for 
the ionization processes resulting from collisions between He 
atoms and H, molecules. (AIP) 
in sodium 


1840 Optical quadrupole ee generation 
vapor. Bethune, D.S.; Smith, R.W.; Shen, ( nt of 


-R. (Departme 
Physics, University of Califoria, Berkeley, California 94720). Phys. 
Rev. Lett.; 37: No. 7, 431-434(16 Aug 1976). 


PHYSICS RESEARCH 209 


We show that second-order coherent sum-frequency genera- 
tion via quadrupole transitions in metal vapors can be easily de- 
tected. process is as strong as the allowed third-order 
processes. Our experimental results agree very well with theoreti- 
cal predictions. (AIP) 


1841 Differential cross sections for electron capture in high- 
energy proton-atom collisions. Band, Y.B. (Argonne National 
Laboratory, Argonne, Illinois 60439). Phys. Rev. Lett.; 37: No. 10, 
634-636(6 Sep 1976). 

Various high-energy calculations of proton-multielectron- 
atom differential capture cross sections are compared with each 
other (and with the data on p+Ar K-shell capture). The proton- 
core interaction, including screening from the core electrons, is 
found to affect significantly the differential cross sections. I specu- 
late that final-state interactions of the hydrogen atom with the tar- 
get electrons of large atomic targets play a significant role in cap- 
ture events and are in part responsible for the poor agreement with 
the Ar data. (AIP) 


1842 Coupled-channel study of rotational excitation of a rigid 
asymmetric top by atom impact: (H,CO,He) at interstellar tempera- 
tures. Garrison, B.J.; Lester, W.A. Jr.; Miller/sup double-dagger/, 
W.H. (Department of Chemistry and Inorganic Materials Research 
Division, Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). J. Chem. Phys.; 65: No. 6, 2193- 
2200(15 Sep 1976). 

A quantum mechanical scattering study is carried out to test 
a collisional pumping model for cooling the 6 and 2 cm doublets 
of interstellar formaldehyde. The Arthurs and Dalgarno formalism 
is extended to the collision of an s-state atom with a rigid asym- 
metric top molecule and applied to rotational excitation of ortho 
formaldehyde by helium impact. Using a previously determined 
configuration interaction potential energy surface, the coupled- 
channel (CC) equations are integrated at 12 scattering energies 
between 20 and 95degreeK. Up to 16 ortho formaldehyde states, 
yielding a maximum of 62 CC equations, are retained to test con- 
vergence of computed cross sections. Resonance structure is ob- 
tained at ~20.2, 32.7, and 47.7degreeK. The computed inelastic 
cross sections are averaged over a Maxwell—Boltzmann distribu- 
tion and the resultant rates used to solve the equations of statisti- 
cal equilibrium for the relative populations. The 6 and 2 cm 
doublets are found to be cooled only upon inclusion of the j~=3 
doublet. (AIP) 


1843 Probabilities for classically forbidden transitions using 
classical and classical path methods. Muckerman, J.T.; Rusinek, L.; 
Roberts, R.E.; Alexander, M. (Chemistry Department, Brookhaven 
National Laboratory, Upton, New York 11973). J. Chem. Phys.; 
65: No. 6, 2416-2428(15 Sep 1976). 

Limits are established for the applicability of purely classical 
methods for calculating nonreactive, inelastic transition probabili- 
ties in collinear collisions of a structureless atom and a harmonic 
oscillator. These limits, obtained by comparison with previous 
exact quantum mechanical results, indicate that such methods are 
inappropriate not only for ‘’classically forbidden’’ but for many 
"'classically allowed’ transitions (in spite of the fact that they are 
widely used to calculate probabilities for such processes). A classi- 
cal path method in the context of infinite-order time-dependent 
perturbation theory is described which yields extremely accurate 
transition probabilities even for the most classically forbidden 
transitions in the collinear atom—harmonic oscillator system. The 
essential features of this method are: (1) the use of the expectation 
value of the total interaction potential in determining the 
atom—oscillator (central force) trajectory, and (2) the use of the 
arithmetic mean of the initial and final velocities of relative motion 
in the (elastic) central force trajectory. This choice of interaction 
potential allows the relative motion to be coupled to changes in 
the internal state of the oscillator. The present classical method is 
further applied to three-dimensional atom-breathing sphere colli- 
sions, and exact quantum mechanical calculations are also carried 
out. Comparison of the classical path and exact quantum results 
shows excellent agreement both in the specific inelastic cross sec- 
tion and in the individual partial-wave contributions. (AIP) 


1844 Information theoretic analysis of single collision energy 
transfer from highly vibrationally excited KBr . Crim, F.F.; Fisk, 
G.A. ong ars of Chemistry, Cornell University, Ithaca, New 
York 14850). J. Chem. Phys.; 65: No. 6, 2480-2481(15 Sep 1976). 

The molecular beam deactivation of highly vibrationally 
excited KBr in single collisions with Ne, Ar, Co, Nz, and CO, is 
analyzed in terms of information theory. (AIP) 


1845 Quantum-mechanical calculations of rotational-excitation 
cross sections for HCl, DCI, DF, and HF in slow collisions with He. 
Collins, L.A.; Lane, N.F. (Physics Department, Rice University, 
Houston, Texas 77001). Phys. Rev., A; 14: No. 4, 1358-1367(Oct 
1976). 
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Low-energy rotational-excitation cross sections have been 
calculated for collisions between ground-state helium atoms and 
the diatomic molecules HCl, DCI, DF, and HF from model-poten- 
tial surfaces. Solutions of the coupled radial equations are obtained 
in the close-coupling coupled-channels (CC) formulation and the 
j/sub z/-conserving coupled-states (CS) approximation, including as 
many channels (open and closed) as needed for convergence. 
Trends in the behavior of the cross sections with respect to varia- 
tions in the potential surface and the spacing of rotational levels 
are discussed with particular emphasis on the isotope effects. In 
addition, cross sections calculated for various CS approximations 
are compared with CC results and comment is made on the in- 
fluence of the closed channels. (AIP) 


1846 Excitation of He* by electron impact. Henry, R.J.W.; 
Matese, J.J. (Centre for Interdisciplinary Studies in Chemical 
Physics, The University of Western Ontario, London, Ontario, 
Canada). Phys. Rev., A; 14: No. 4, 1368-1370(Oct 1976). 

A five-state close-coupling approximation in which Is, 2s, 
and 2p eigenstates and 3s-bart-baru-barv-barw-barx-bary-barz-barl 
and 3p-barq-barr-bars-bart-baru-barv-barw-barx-bary-barz-barl 
pseudostates of He* are included in the expansion, is used to cal- 
culate Is yields 2s and Is yields 2p excitation of He* by electron 
impact in the intermediate energy range up to about three times 
ionization threshold energy. Pseudostates are chosen to maximize 
their overlap with bound states and low-lying continuum states of 
the same symmetry. Present results for 1s yields 2s excitation pro- 
vide a link between accurate low- and high-energy results and 
agree with experiment above 70 eV. (AIP) 


1847 Collisional broadening and shift of neutral argon spec- 
tral lines. Aeschliman, D.P.; Hill, R.A.; Evans, D.L. (Sandia 
Laboratories, Albuquerque, New Mexico 87115). Phys. Rev., A; 
14: No. 4, 1421-1427(Oct 1976). 

The collisional self-broadening and shift of neutral argon 
spectral lines have been determined as a function of atom density 
N for several lines terminating on either the lower resonance or 
lower metastable levels. The lines were emitted by a variable-pres- 
sure discharge tube equipped with intracapillary thermocouples, 
and were observed using a pressure-scanned Fabry-Perot inter- 
ferometer. The line profiles were analyzed using a least-squares fit 
of Whiting’s Voigt function to all profile intensity points. Particu- 
lar attention was given to the determination of the gas tempera- 
ture, from which N was calculated. The contribution of nonreso- 
nant interactions to the broadening and shift of lines connected to 
the ground state via resonant transitions was examined using the 
analysis of Lewis. (AIP) 


1848 Evidence for nonstatistical population of configurations 
in Li-like neon following Cl/sup 13+/ yields Ne collisions. Matthews, 
D.L.; Fortner, R.J.; Schneider, D.; Moore, C.F. (Lawrence Liver- 
more Laboratory, Livermore, California 94550). Phys. Rev., A; 14: 
No. 4, 1560-1565(Oct 1976). 

Recent measurements of the x-ray and Auger line strengths 
in Li-like neon produced by 45-MeV Cl/sup 13+/ yields Ne colli- 
sions are compared with theoretical values. We assume that in the 
collision there is a statistical population of configurations and mul- 
tiplet states. An overpopulation of the 1s2s? and 1s2s2p configura- 
tions (relative to the 1s2p?) is observed. We suggest cascade feed- 
ing as a likely mechanism for producing this effect. (AIP) 


1849 Excitation of atomic oxygen in the Born approximation. 
McGuire, E.J. (Sandia Laboratories, Albuquerque, New Mexico 
87115). Phys. Rev., A; 14: No. 4, 1576-1578(Oct 1976). 

It is shown that Born-approximation calculations for the ex- 
citation of atomic oxygen are in reasonable agreement with recent 
close-coupling calculations using a single-configuration ground 
state, when the one-electron orbitals are determined via an approx- 
imation to the central potential of Herman and Skillman. This is in 
contrast to Born-approximation calculations using the independent- 
particle model of Green, Sellin, and Zachor, where the cross sec- 
tions tend to be larger than those of the close-coupling calcula- 
tions, but closer to the multiconfiguration ground-state calculations 
than the single-configuration ground-state calculations. (AIP) 


1850 Survey of chemi-ionization reactions in accelerated 
atom—O, crossed-molecular beams. Young, C.E.; Cohen, R.B.; 
Dehmer, P.M.; Pobo, L.G.; Wexler, S. (Chemistry Division, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). J. Chem. 
Phys.; 65: No. 7, 2562-2567(1 Oct 1976). 

The chemi-ionization reactions, associative ionization, and 
rearrangement (reactive) ionization, and the electron transfer reac- 
tion have been investigated in the crossed-molecular beam colli- 
sions of more than 20 accelerated (by sputtering) metal and non- 
metal atoms with O, molecules. The observations support a 
generalization on the scope of these chemi-ionization reactions and 
their relation to electronic structure, namely that associative and 
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rearrangement ionization reactions do not occur for collision part- 
ners for which the thermodynamic threshold energy for electron 
transfer is lower than the thresholds for the chemi-ionizations. On 
the other hand, rearrangement and associative ionization may be 
prominent reaction channels when their thermodynamic thresholds 
are less than that for electron transfer. Relative cross sections for 
Ce*, CeO*, and CeO,* formation for collision energies of Ce+O, 
up to 50 eV (cm) are presented. A substantial threshold for as- 
sociative ionization is observed for this system. (AIP) 


1851 Dynamics of the reaction of N* with H,. III. Farrar, 
J.M.; Hansen, S.G.; Mahan, B.H. (Materials and Molecular 
Research Division of the Lawrence Berkeley Laboratory, and De- 
partment of Chemistry, University of California, Berkeley, Califor- 
nia 94720). J. Chem. Phys.; 65: No. 7, 2908-2910(1 Oct 1976). 

The reaction of N* with H, was studied using a new 
ion—molecular beam apparatus designed to operate in very low 
ion energy regime. (AIP) 


ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 1139 


1852 (SAND—76-8230) User’s manual for EXALPHA (a 
code for calculating electronic properties of molecules). Jones, H.D. 
(Sandia Labs., Livermore, Calif. (USA)). Jun 1976. Contract 
AT(29-1)-789. 37p. Dep. NTIS $4.00. 

The EXALPHA procedures provide a simplified method for 
running the MUSCATEL computer code, which in turn is used for 
calculating electronic properties of simple molecules and atomic 
clusters, based on the multiply scattered electron approximation 
for the wave equations. The use of the EXALPHA procedures to 
set up a run of MUSCATEL is described. 


1853 The L-MM Auger spectra of Na and Mg . McGuire, E.J. 
(Sandia Laboratories, Albuquerque, New Mexico 87115). Phys. 
Rev., A; 14: No. 4, 1402-1410(Oct 1976). 

Calculations, including spin-orbit interaction, were per- 
formed for the (2p)* (3s)(nl) Auger spectra of Na and Mg, and 
compared with recent measurements. For these elements it was 
found that spin-orbit interaction cannot be neglected, that the 
statistical hypothesis for the population of terms involving inner- 
shell vacancies arising in ion-atom collisions is poor in relating 
terms of different configurations, and erratic for terms in a single 
configuration, and that, while some terms are calculated to have 
an Auger yield significantly less than unity, the available experi- 
mental data lack sufficient resolution to address this question. In 
comparing calculations and experiment for the Auger spectra 
resulting from protons incident on Na, agreement was found only 
by postulating a (2s)'(2p)*(4s)' configuration at 79.0 eV and a 
(2s)*(2p)*(3s)? #S term at 81.1 eV above the ground state in Na. (AIP) 


1854 Angular dependence of fluorescent x rays. Scofield, J.H. 
(Lawrence Livermore Laboratory, University of California, Liver- 
more, California 94550). Phys. Rev., A; 14: No. 4, 1418-1420(Oct 
1976). 

The angular correlation between ionizing and fluorescent x 
rays is calculated including the dependence on the linear polariza- 
tion of either x ray. The calculation is done relativistically includ- 
ing all the radiation multipoles using single-particle wave functions 
calculated in the Hartree-Slater model. The results are given for 
the ionization of a 2p/sub 3;2/ electron with the subsequent filling 
by a n= 3 electron for Z = 30, 79, and 92. (AIP) 


1855 Analytical solutions for laser excitation of multilevel 
systems in the rotating-wave approximation. Einwohner, T.H.; 
Wong, J.; Garrison, J.C. (Lawrence Livermore Laboratory, Univer- 
sity of California, Livermore, California 94550). Phys. Rev., A; 14: 
No. 4, 1452-1456(Oct 1976). 

For a multilevel atom or molecule irradiated by a finite su- 
perposition of monochromatic fields, the time-dependent rotating- 
wave-approximation Schroedinger equation can be reduced to an 
eigenvalue problem when the detunings satisfy a consistency condi- 
tion. This condition is analyzed and the reduction performed using 
a graph associated with the interaction Hamiltonian. (AIP) 


1856 Approximate relativistic corrections to atomic radial 
wave functions. Cowan, R.D.; Griffin, D.C. (University of Califor- 
nia, Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). J. Opt. Soc. Am.; 66: No. 10, 1010-1014(Oct 1976). 

The mass-velocity and Darwin terms of the one-electron- 
atom Pauli equation have been added to the Hartree-Fock dif- 
ferential equations by using the HX formula to calculate a local 
central field potential for use in these terms. Introduction of the 
quantum number j is avoided by omitting the spin-orbit term of the 
Pauli equation. The major relativistic effects, both direct and in- 
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direct, are thereby incorporated into the wave functions, while al- 
lowing retention of the commonly used nonrelativistic formulation 
of energy level calculations. The improvement afforded in calcu- 
lated total binding energies, excitation energies, spin-orbit parame- 
ters, and expectation values of r/sub m/ is comparable with that 
provided by fully relativistic Dirac-Hartree-Fock calculations. 


1857 A theory of self-consistent electron pairs. Computational 
methods and preliminary applications. Dykstra, C.E.; Schaefer III, 
H.F.; Meyer, W. (Department of Chemistry and Materials and 
Molecular Research Division, Lawrence Berkeley meme a 
dagger/ University of California, Berkeley, California 94720). 
Chem. Phys.; 65: No. 7, 2740-2750(1 Oct 1976). 

The recently developed theory of self-consistent electron 
pairs (SCEP) is an iterative method of obtaining correlated 
wavefunctions. In its variational form, it is equivalent to a configu- 
ration interaction (Cl) treatment including all single and double 
substitutions from a reference determinant. The computational ap- 
plication of the theory has been fully implemented and tested for a 
variety of chemical systems. Some theoretical refinements which 
resulted from these tests are presented. The chemical systems 
selected for this first SCEP study of molecular electronic structure 
test most of the anticipated difficulties in using the theory and in- 
clude H,, LiH, BeH*, BH, Be,, CH,, H,O, H,CO, and HCCH. 
Some of the potential advantages of SCEP relative to conventional 
Cl appear to be computational efficiency, variationally additive 
pair correlation energies, and the capability to treat systems nearly 
as large as can be studied with one-configuration self-consistent- 
field (SCF) theory. The method's efficiency results largely from 
the avoidance of an explicit integrals transformation or construc- 
tion and diagonalization of a large CI matrix. Because SCEP 
theory is formulated using Hartree—Fock-like operators, with the 
same dimensionality as the Fock operator, large basis sets are han- 
dled nearly as easily as with SCF calculations. One of the largest 
calculations reported here involved 42 contracted Gaussian func- 
tions and accounts for ~88% of the valence shell correlation ener- 
gy of singlet methylene. The equivalent CI wavefunction would in- 
clude 2926 symmetry-adapted configurations. For the water 
molecule, an even more extensive SCEP treatment (equivalent to 
4631 'A, configurations) is reported. (AIP) 


GENERAL FLUID DYNAMICS 


1858 (UCRL-Trans—11119) Problem of adiabatic gas com- 
under the action of a spherical piston. Kazhdan, Ya.M. 
(AN SSSR, Moscow. Inst. Prikladnoj Matematiki). 1975. Transla- 
tion of USSR preprint No. 89. 16p. Dep. NTIS $3.50. 
The trajectory of a spherical piston compressing an ideal gas 
is determined, and the resulting gas flow is investigated. All B- 
characteristics emerging from the piston converge at the piston’s 
center at the moment of its focusing (t = 0). Gas flow in the 
vicinity of the center is then investigated at small values of t and 
on the condition that at a certain time t = t, less than 0 the piston 
stopped or slowed down. 4 figures. 


SUPERFLUIDITY 


1859 (N—75-27172) An experimental investigation on the su- 
perfluidity of He-3. Alvesalo, T.A. (Helsinki Univ. of Technology, 
we - a. (Finland). Dept. of Technical Physics). 1974. 9p. NTIS 

Thesis. 

The possible existence of superfluidity in the A- and B- 
phases of liquid He-3 at the melting curve was investigated. After a 
thermodynamic study of the nature of the A-transition, the first 
clear indications of superfluidity in the two phases were observed 
as drastic changes in the damping of a vibrating wire viscometer at 
the A- and B-transitions. Then, with improved resolution, the com- 
parison of viscosity data in the normal Fermi-liquid region and the 
A- and B-phases showed that viscous flow in He-3 is accompained 
by a flow of zero viscosity. (Author) (GRA) 


1860 Long-lived and persistent orbital motions in 
3He-A. Paulson, D.N.; Krusius, M.; pring: re J.C. (Department of 
Physics, University of California at Diego, La Jolla, California 
92093). Phys. Rev. Lett.; 37: No. 10, 599-6020 2(6 Sep 1976). 
Following suitable preparation the intensity of zero sound 
propagated through *He-A in zero magnetic field varies periodi- 
cally with time. This implies an oscillatory motion of the field of 
“ a axis 1, which is probably driven by a residual heat flow. 
(AIP) 


PHYSICS RESEARCH 


HIGH ENERGY PHYSICS 


1861 Proceedings of the sixth Hawaii topical conference i 
particle physics held at Honolulu, Hawaii, August 6—19, 1975. 
Dobson, P.N. Jr.; Pakvasa, S.; Peterson, V.Z.; Tuan, S.F. (eds.). 
Honolulu; University of Hawaii Press (1976). 570p. (CONF- 
750842—). 

From 6. topical conference in particle physics; Honolulu, 
Hawaii, USA (6 Aug 1975). 

Separate abstracts for 15 conference papers have been 
prepared for appearance in ERA. (SDF) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


REFER ALSO TO CITATION(S) 1797, 1910, 1911, 2036 


1862 (UCR—34P107-207) Annual report [on high energy 
physics}. Kernan, A.; Poe, R.T. (California Univ., Riverside 
(USA)). Jun 1976. Contract AT(04-3)-34. 15p. Dep. NTIS $3.50. 

Experimental research on high energy physics is sum- 
marized. A list of publications is included. (JFP) 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 1889, 1897 


1863 (COO—2114-22) Elementary particles and high energy 
phenomena. Progress report, May 1975—April 1976. Nauenberg, 
U.; Bartlett, D.F. (Colorado Univ., Boulder (USA). Dept. of 
Physics and Astrophysics). May 1976. Contract E(11-1)-2114. 
16p. Dep. NTIS $3.50. 

The rapid-cycling, bubble chamber film was measured for 
the study of K°/sub L/p yields K°/sub S/p and related reactions at 
SLAC. The presence of neutrons in the beam permits one to study 
several new interactions. The analysis programs were written and 
checked, and one is now processing the data tapes. The data-tak- 
ing phase for a tachyon monopole search at Fermilab was 
completed. A limit was found on the flux of such monopoles in 
cosmic rays that is approximately 300 times lower than the previ- 
ous limit. In a simple bench-top experiment, one has shown that 
the charge of an electron is independent of its velocity down to a 
level of 10-® v?/c?. One found that natural gas rather than more ex- 
otic mixtures is the best hydrocarbon to use in drift chambers. 
Theoretical efforts were devoted to continuing the study of dynam- 
ical symmetry breaking, to determining the effect of neutral cur- 
rents on solar neutrinos, and to supporting the kaon experiments. 
A list of publications is included. 


1864 Electron scattering off hydrogen and deuterium at 50° 
and 60°. Atwood, W.B. Stanford, CA; Stanford Univ. (1975). 
228p. University Microfilms Order No. 76-5689. 

Thesis (Ph. D.). 

The inelastic scattering of electrons for both protons and 
neutrons was measured at scattering angles of fifty and sixty 
degrees and for incident energies between 6.5 GeV and 19.5 GeV. 
Elastic scattering from protons was also observed. The measure- 
ments were made at the Stanford Linear Accelerator Center by 
using the 1.6 GeV spectrometer located in End Station A. The ex- 
perimental techniques used in making the measurements are 
detailed. The resulting cross sections are large, indicative of a 
charged point-like substructure within the nucleon, and match the 
extrapolation from previous measurements to the new kinematic 
region to within forty percent. The measurements are found to be 
compatible with some existing theoretical expectations. The W, 
structure function is not found to ‘'scale’’ in previously suggested 
scaling variables. The introduction of propagator scale breaking is 
investigated and shown to be compatible with the measurements. 
An alternative scaling variable is proposed in which W, is found to 
scale. The elastic scattering measurements are consistent with an 
inverse fourth-power dependence on four-momentum transfer. The 
measured neutron—proton ratio is in agreement with previous 
measurements. 


1865 Deep inelastic inclusive weak and electromagnetic in- 
teractions. Adler, S.L. (Inst. for Advanced Study, Princeton, NJ). 
pp 6-41 of In Proceedings of the sixth Hawaii topical conference in 
particle physics. Dobson, P.N. Jr. (ed.). Honolulu; Univ. of Hawaii 
Press (1976). 

From 6. topical conference in particle physics; Honolulu, 
Hawaii, USA (6 Aug 1975). 

See CONF-750842—. 
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The theory of deep inelastic inclusive interactions is 
reviewed, emphasizing applications to electromagnetic and weak 
charged current processes. The following reactions are considered: 
e +N yields e + X, v + N yields u~ + X, anti y + N yields u* + X 
where X denotes a summation over all final state hadrons and the 
v's are muon neutrinos. After a discussion of scaling, the quark- 
parton model is invoked to explain the principle experimental fea- 
tures of deep inelastic inclusive reactions. (SDF) 


1866 Discovery of the le. Ting, S.C.C. 
(Massachusetts Inst. of Tech., Cambridge). pp 392-400 of In 
Proceedings of the sixth Hawaii topical conference in particle 
physics. Dobson, P.N. Jr. (ed.). Honolulu; Univ. of Hawaii Press 
(1976). 

From 6. topical conference in particle physics; Honolulu, 
Hawaii, USA (6 Aug 1975). 

See CONF-750842—. 

To search for massive photons, the reaction y + c yields c + 
a* + aw was performed with a 7.5 GeV bremsstrahlung beam. The 
search was continued up to about 5.5 GeV and plans for moving 
up to 60 GeV are under way. Important results of these experi- 
ments are summarized with emphasis on observation of the psi 
resonances. (SDF) 


1867 Photoproduction of psi by photons and hadrons. Ting, 
S.C.C. (Massachusetts Inst. of Tech., Cambridge). pp 401-413 of 
In Proceedings of the sixth Hawaii topical conference in particle 
— Dobson, P.N. Jr. (ed.). Honolulu; Univ. of Hawaii Press 
(1976). 

From 6. topical conference in particle physics; Honolulu, 
Hawaii, USA (6 Aug 1975). 

See CONF-750842—. 

A few of the important experiments on the production of 
the psi particles are described. Included are the photoproduction 
of psi by an 11.8 GeV bremsstrahlung beam on Be, photoproduc- 
tion of psi in the 100 to 200 GeV region, and production by 
neutrons, protons, and pions. (SDF) 


1868 Properties of psi particles. Ting, S.C.C. (Massachusetts 
Inst. of Tech., Cambridge). pp 414-427 of In Proceedings of the 
sixth Hawaii topical conference in particle physics. Dobson, P.N. 
Jr. (ed.). Honolulu; Univ. of Hawaii Press (1976). 

From 6. topical conference in particle physics; Honolulu, 
Hawaii, USA (6 Aug 1975). 

See CONF-750842—. 

Results of studies of the psi particles using the DESY 
storage rings are described. Some of the phenomena examined are 
the ete~ elastic scattering in the neighborhood of the 3.1 GeV 
resonance, production at psi (3.7), neutral final state decay modes 
of psi (3.1) and psi (3.7), two-body hadronic decays, cascade 
decays of psi (3.7) yields psi (3.1) + X, and inclusive m*-, K*~ 
and antiproton yields at the 3.1, 3.7, and 4.1 resonances. (SDF) 


1869 Photoproduction of eta mesons on nuclei in the region of 
the S,, (1535) resonance. Dudkin, G.N.; Eponeshnikov, V.N.; 
Krechetov, Y.F. (Research Institute for Physics, Electronics, and 
Automation at the Tomsk Polytechnic Institute). JETP Lett. 
(USSR) (Engl. Transl.); 23: No. 1, 77-80(5 Jan 1976). 

We measured the differential cross section of incoherent 
photoproduction of eta mesons on the nuclei C, Cu, Ag, and Pb. 
Using the dependence of the cross sections on the mass number A, 
we determined the dipole and elastic cross sections of the etaN in- 
teraction for eta-meson kinetic energies 80, 150, and 230 MeV. 
These data yielded the mass of the S,, (1535) resonance and its 
width. (AIP) 


1870 Measurement of nucleon structure function in muon 
scattering at 147 GeV/c. Anderson, H.L.; Bharadwaj, V.K.; Booth, 
N.E.; Fine, R.M.; Francis, W.R.; Gordon, B.A.; Heisterberg, R.H.; 
Hicks, R.G.; Kirk, T.B.W.; Kirkbride, G.I.; Loomis, W.A.; Matis, 
H.S.; Mo, L.W.; Myrianthopoulos, L.C.; Pipkin, F.M.; Pordes, 
S.H.; Quirk, T.W.; Shambroom, W.D.; Skuja, A.; Verhey, L.J.; 
Williams, W.S.C.; Wilson, R.; Wright, S.C. (Enrico Fermi Institute 
and Department of Physics, The University of Chicago, Chicago, 
Illinois 60637). Phys. Rev. Lett.; 37: No. 1, 4-7(5 Jul 1976). 

Results on the nucleon structure function, vW,, are 
presented for 0.2< or =q*< or =50 (GeV/c)? and 5< or =< or 
=130 GeV. They were obtained by scattering 147-GeV positive 
muons inelastically from a liquid deuterium target. (AIP) 


1871 Measurements of exclusive photoproduction processes at 
large values of t and u from 4 to 7.5 GeV . Anderson, R.L.; 
Gustavson, D.B.; Ritson, D.M.; Weitsch, G.A.; Halpern, H.J.; 
Prepost, R.; Tompkins, D.H.; Wiser, D.E. (Staniord Linear Ac- 
celerator Center, Stanford University, Stanford, California 94305). 
Phys. Rev., D; 14: No. 3, 679-697(1 Aug 1976). 
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Exclusive photoproduction cross wontons 5 we been mea- 

sured for the processes yp yields mtn, yp y yy yields 

a A**, yp yields rho%p, yp yields K*A, and YP wields ws at large 

t cane u values at several energies for each process between 4 and 

7.5 GeV. These measurements taken together with past data taken 

at small values of t and u provide complete angular distributions. 

The data show the usual small t and u peaks and a central region 

in which the cross section decreases approximately as s~’. The 

results are discussed within the context of parton or constituent 
models. (AIP) 


1872 Observation in e*te~ annihilation of a narrow state at 
1865 MeV/c? decaying to Ka and Kaz. Goldhaber, G.; Pierre, 
F.M.; Abrams, G.S.; Alam, M.S.; Boyarski, A.M.; Breidenbach, M.; 
Carithers, W.C.; Chinowsky, W.; Cooper, S.C.; DeVoe, R.G.; Dor- 
fan, J.M.; Feldman, G.J.; Friedberg, C.E.; Fryberger, D.; Hanson, 
G.; Jaros, J.; Johnson, A.D.; Kadyk, J.A.; Larsen, R.R.; Luke, D.; 
Luth, V.; Lynch, H.L.; Madaras, R.J.; Morehouse, C.C.; Nguyen, 
H.K.; Paterson, J.M.; Perl, M.L.; Peruzzi, I.; Piccolo, M.; Pun, 
T.P.; Rapidis, P.; Richter, B.; Sadoulet, B.; Schindler, R.H.; Schwit- 
ters, R.F.; Siegrist, J.; Tanenbaum, W.; Trilling, G.H.; Vannucci, 
F.; Whitaker, J.S.; Wiss, J.E. (Lawrence Berkeley Laboratory and 
Department of Physics, University of California, Berkeley, Califor- 
nia 94720). Phys. Rev. Lett.; 37: No. 5, 255-259(2 Aug 1976). 

Evidence is presented, from a study of multihadronic final 
states produced in e*e~ annihilation at center-of-mass energies 
between 3.90 and 4.60 GeV, for the production of a new neutral 
state with mass 1865 +- 15 MeV/c? and decay width less than 40 
MeV/c? that decays to K/sup plus-or-minus/z/sup plus-or-minus/ 
and K/sup _plus-or-minus/z/sup _plus-or-minus/z/sup _ plus-or- 
minus/2/sup plus-or-minus/. The recoil-mass spectrum for this state 
suggests that it is produced only in association with systems of 
comparable or larger mass. (AIP) 


1873 Observation of a narrow charged state at 1876 MeV/c? 
decaying to an exotic combination of Kaz. Peruzzi, I.; Piccolo, M.; 
Feldman, G.J.; Nguyen, H.K.; Wiss, J.E.; Abrams, G.S.; Alam, 
M.S.; Boyarski, A.M.; Breidenbach, M.; Carithers, W.C.; Chin- 
owsky, W.; DeVoe, R.G.; Dorfan, J.M.; Fischer, G.E.; Friedberg, 
C.E.; Fryberger, D.; Goldhaber, G.; Hanson, G.; Jaros, J.A.; John- 
son, A.D.; Kadyk, J.A.; Larsen, R.R.; Luke, D.; Luth, V.; Lynch, 
H.L.; Madaras, R.J.; Morehouse, C.C.; Paterson, J.M.; Perl, M.L.; 
Pierre, F.M.; Pun, T.P.; Rapidis, P.; Richter, B.; Schindler, R.H.; 
Schwitters, R.F.; Siegrist, J.; Tanenbaum, W.; Trilling, G.H.; Van- 
nucci, F.; Whitaker, J.S. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Phys. Rev. Lett.; 
37: No. 10, 569-571(6 Sep 1976). 

We report evidence for the production of a new narrow 
charged state in ete~ annihilation at a center-of-mass energy of 
4.03 GeV. This state, which has a mass of 1876 +- 15 MeV/c’, is 
observed in the exotic channel Kminus-or-plusz/sup plus-or- 
minus/# +- , but not in the nonexotic channel Kminus-or- 
plusa*a-. It is produced Fg meeny in association with a system of 
mass 2.01 +- 0.02 GeV/c*. These characteristics are just those ex- 
pected of a charged charmed meson. (AIP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 1863, 1865, 1872, 2067 


1874 (ANL-HEP-CP—76-36) Recent results from the Ar- 
gonne—Purdue neutrino experiment. Barish, S.J.; Derrick, M.; 
Dombeck, T. (Argonne National Lab., Ill. (USA); Purdue Univ., 
Lafayette, Ind. (USA)). 1976. Contract W-31-109-Eng-38. 27p. 
(CONF-760719—2). Dep. NTIS $4.00. 

From 18. international conference on high energy physics; 
Tbilisi, Union of Soviet Socialist Republics (USSR) (15 Jul 1976). 

Recent results are presented on charged-current and 
neutral-current reactions in the Argonne neutrino experiment using 
the 12-foot hydrogen/deuterium bubble chamber. 


1875 (ANL-HEP-CP—76-37) Inclusive charged- and neutral- 
current interactions at high energy. Derrick, 

M.; Dombeck, T.; Hyman, L.G. (Argonne National Lab., Ill. 
(USA); Carnegie-Mellon Univ., Pittsburgh, Pa. (USA); Reaction 
Motors, Inc., Denville, N_J. (USA)). 1976. Contract W-31-109- 
Eng-48. 28p. (CONF-760719—3). Dep. NTIS $4.00. 

From 18. international conference on high energy physics; 
Tbilisi, Union of Soviet Socialist Republics (USSR) (15 Jul 1976). 

Results on antineutrino-proton interactions observed in the 
Fermilab 15-foot hydrogen bubble chamber are presented. The 
charged-current semi-inclusive distributions, as a function of X, Y, 
Q? and W, are compared with the predictions of the naive quark 
parton model. Within statistics, no marked nce of the Y 
distribution on E/sub nu/ was observed. R/sub anti nu/, the an- 
tineutrino neutral-current to charged-current cross section ratio is 
calculated, and results are presented as a function of R/sub nu/. 
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1876 (BNL—21512) Strange particle production in neutrino 
4 Cazzoli, E.G.; Cnops, A.M.; Connolly, P.L.; Louttit, 

; Murtagh, M.J.; Palmer, R.B.; Samios, N.P.; Tso, T.T.; Wil- 
ey H.H. (Brookhaven National Lab Upton, N.Y. ng 
eg Contract E(30-1)-16. 18p. (CONF-760473—2). Dep. NTI 


$3.5 

ap ee International conference on production of particles 
with new quantum numbers; Madison, Wisconsin, United States of 
America (USA) (22 Apr 1976). 

Ten strange particles were observed in a total of 1086 
charged current neutrino interactions obtained in the analysis of 
482, pictures taken in the Brookhaven C nic 7’ Bubble 
Chamber filled with hydrogen and deuterium. Details of these 
events are presented together with rates for associated strange par- 
ticle and AS = +-AQ production in neutrino interactions. 


1877 (BNL—21620) Radiative decays of K/sub L/* mesons. 
Carroll, A.S.; Chiang, I.H.; Li, K.K.; Littenberg, L.S.; Marx, M.D.; 
Kycia, T.F.; Mazur, P.O.; Carithers, Ww. 5 de Brion, oo 
(Brookhaven National Lab., ‘Upton, N.Y. (USA); Rochester Univ., 
N.Y. (USA)). 1976. 20p. (CONF-760719—7). Dep. NTIS $3.50. 
From 18. international conference on high energy physics; 
Tbilisi, Union of Soviet Socialist Republics (USSR) (15 Jul 1976). 
In an experiment at the Brookhaven National Laboratory 
AGS a number of radiative decays of the K°/sub L/(a*a-y, e*te-y 
and y4.*~y) were studied. The charged particles from these decays 
were detected in a 5000 wire proportional chamber spectrometer 
and the gammas were detected in a 194 element lead glass 
Cherenkov counter array. Preliminary results, based on approxi- 
mately 25 percent of our total data sample, are as follows: The 
branching ratio K°/sub L/ yields way(direct)/K°/sub L/ yields all = 
5.5 *- 1.0 x 10-5. One example of the previously unobserved decay 
K*/sub L/ yields eey was found, yielding a branching ratio of 8.3 
+- 8.3 x 10-*. No examples of the decays K°/sub L/ yields py, 
eer, and Z*ypn® were found, yielding improved upper limits of 
K*/sub a ppy/K°/sub L/ yields all < 1.3 x 10-*, K®°/sub L/ 
yields eem®/K°sub L/ yields all < 1.4 x 10°, K*%sub L/ yields 
ppt/K°sub L/ yields all < 2.5 x 10~* with 90 percent confidence. 


1878 Review of neutrino physics at Fermilab from the per- 
spective of the Caltech—Fermilab Lecture 1. Barish, 
B.C. (California Inst. of Tech., Pasadena). pp 215-251 of In 
Proceedings of the sixth Hawaii topical conference in particle 
physics. Dobson, P.N. Jr. (ed.). Honolulu; Univ. of Hawaii Press 
(1976). 

From 6. topical conference in particle physics; Honolulu, 
Hawaii, USA (6 Aug 1975). 

See CONF-750842—. 

Detaiis regarding the neutrino program at Fermilab are 
presented. Included are a description of the experimental arrange- 
ment and implications of the results of a search for anomalous 
muon events on the existence of W-bosons and gauge type charged 
heavy leptons. (SDF) 


1879 Review of neutrino physics at Fermilab from the per- 
spective of the Caltech—Fermilab t. Lecture 2. Barish, 
B.C. (California Inst. of Tech., Sete 252-281 of In 
Proceedings of the sixth Hawaii topical conference in particle 
physics. Dobson, P.N. Jr. (ed.). Honolulu; Univ. of Hawaii Press 
(1976). 

From 6. conference in particle physics; Honolulu, 
Hawaii, USA (6 Aug 1975). 

See CONF-750842—. 

The neutrino data from Fermilab have been searched for 
events with unusual topologies involving muons. Neutrino events 
with two muons in the final state have been observed in two inde- 
pendent experiments. From all indications this represents a very 
exciting development and very likely represents new particle 
production. These events do not to be easily explainable 
from known sources such as w or K y. Also, a threshold seems 
indicated by the lack of observation of such 2y events at Serpuk- 
hov. 


1880 ite 2 ee ee ee ee Se 
spective of the Caltech—Ferm Lecture 3. Barish 
B.C. (California Inst. of Tech., Pasadena). on 307 of In 
Proceedings of the sixth Hawaii topical confe: in particle 
ph . Dobson, P.N. Jr. (ed.). Honolulu; Univ. are Hawaii Press 
a 76). 


From 6. conference in particle physics; Honolulu, 
Hawaii, USA (6 Aug 1975). 

See CONF-750842—. 

Neutrino-nucleon interactions which yield no final state 
muons (neutral current reactions) are discussed. The evidence 
from the Caltech—Fermilab experiment on the existence of neutral 
currents is detailed and a description is given of the present pro- 

to determine more about the nature of the neutral current in- 
teraction. (SDF) 


1881 Review of neutrino physics at —y from the - 
spective of the Caltech. Fermilab ecture 4. Bansh, 
B.C. (California Inst. of Tech., Pasadena). a » 308-333 of In 
pe a of the sixth Hawaii i conference in le 


fis). 


From 6. topical conference in particle physics; Honolulu, 
Hawaii, USA (6 Aug 1975). 

See CONF-750842—. 

The scaling behavior of high energy neutrino data is 
discussed along with the present status of knowledge concerning 
the properties of constituents of hadrons. Details are given on 
measurements of neutrino (antineutrino) total cross sections for in- 
teraction with nucleons which give a check on both weak interac- 
tion theory and hadronic scaling. Present data seem to be con- 
sistent with a quark parton picture of hadrons. (SDF) 


1882 Review of neutrino physics at Fermilab from the per- 
spective of the Caltech—Fermilab experiment. Lecture 5. Barish, 
B.C. (California Inst. of Tech., Pasadena). 334-366 of In 
Proceedings of the sixth Hawaii topical alibenes in particle 
Loong Dobson, P.N. Jr. (ed.). Honolulu; Univ. of Hawaii Press 


, P.N. Jr. (ed.). Honolulu; Univ. of Hawati Press 


From 6. topical conference in particle physics; Honolulu, 
=" USA (6 Aug 1975). 
CONF-750842—. 
re discussion is presented of high energy neutrino and an- 
tineutrino deep inelastic scattering distributions starting with a sim- 
ple description of the quark-parton picture. Results of various ex- 
periments are compared. (SDF) 


1883 Photeproduction and leptonic decays of vector mesons. 
Ting, S.C.C. (Massachusetts Inst. of Tech., Cambridge). pp 367- 
391 of In Proceedings of the sixth Hawaii topical conference in 
particle physics. Dobson, P.N. Jr. (ed.). Honolulu; Univ. of Hawaii 
Press (1976). 

From 6. topical conference in particle physics; Honolulu, 
Hawaii, USA (6 Aug 1975). 

See CONF-750842—. 

A few experiments are described which demonstrate the 
similarities between photons and vector mesons. Detailed descrip- 
tions are provided for the photoproduction of the rho meson on 
complex nuclei, determination of photoproduction phase of rho 
mesons, observations of coherent interference between rho and w 
decays in the reactions y + Be yields V°(rho,w) yields Be + e*e™, 
and determination of rho-w interference parameters from 
photoproduction of vector mesons off hydrogen, carbon, and lead. 
(SDF) 


1884 Observation of the reaction v/sub mu/+pyieldsy/sub 
mu/+p. Lee, W.; Maddry, E.; Sippach, W.; Sokolsky, P.; Teig, L.; 
Bross, A.; Chapin, T.; Nodulman, L.; O'Halloran, T.; Pang, C.Y.,; 
Goulianos, K.; Litt, L. (Columbia University, New York, New 
York 10027). Phys. Rev. Lett.; 37: No. 4, 186-189(26 Jul 1976). 

We have observed the elastic neutral-current reaction v/sub 
mu/+pyieldsy/sub mu/+p and compared it to the quasielastic reac- 
tion v/sub mu/+nyieldsu~+p. We have measured the ratio of the 
two reactions to be 0.23 +- 0.09. (AIP) 


1885 Measurement of the ratio element of UBC/(NU-BAR/SUB 
MU/+N-—p* + X)/element of UBC/(NU-BAR/SUB MU/ + N— p~ 
+ X) at high energy. Benvenuti, A.; Cline, D.; Ford, W.; Imlay, R.; Ling, 
T.Y.; Mann, A.K.; Reeder, D.D.; Rubbia, C.; Stefanski, Rs Sulak, L.; 
Wanderer, P. ent of Physics, Harvard University, Cambridge, 
Massachusetts 02138). Phys. Rev. Lett.; 37: No. 4, 189-192(26 Jul 1976). 
Using a sample of 4994 neutrino events and 2408 an- 
tineutrino events we have measured the ratio of antineutrino to 
neutrino charged-current cross sections up to 100 GeV. Neutrino 
flux-independent and flux-dependent measurements were carried 
out with good agreement between the two methods. Below 30 GeV 
the ratio was found to be 0.38 +- 0.06. The cross-section ratio 
shows a significant departure from this value above 50 GeV. (AIP) 


1886 Observation of elastic neutrino-proton . Cline, 
D.; Entenberg, A.; Kozanecki, W.; Mann, A.K.; Reeder, D.D.; 
Rubbia, C.; Strait, J.; Sulak, = + Williams, H.H. ‘(Department of 
Physics, Harvard University, C ambridge, Massachusetts 02138). 
Phys. Rev. Lett.; 37: No. 5, 252-255(2 Aug 1976). 

We have observed thirty events of the process vpyieldsyp 
with a background expectations of seven events. The neutral-cur- 
rent to c’ -current ratio o (vpyieldsyp)/o (vnyieldsa~ P), is 
measured to be 0.17 +- 0.05 for 0.3<q*<0.9 (GeV/c)? where -q? is 
the square of the four-momentum transfer to the proton. (AIP) 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 1867, 1871, 1908 
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1887 (COO— 1428-430) ZGS proposal: studies of v interac- 
tions in deuterium. Derrick, M.; Dombeck, T.; Hyman, L.G. 
(Argonne National Lab., Ill. (USA); Carnegie-Mellon Univ., Pitt- 
sburgh, Pa. (USA); Reaction Motors, Inc., Denville, N.J. (USA)). 
9 Feb 1976. 26p. Dep. NTIS $4.00. 

A proposed experiment for the study of neutrino interac- 
tions in deuterium is described. It is proposed to take 10* pictures 
of such events. Other research in this area is also described. (JFP) 


1888 (COO—2146-10) Program in medium energy nuclear 
physics research. Technical progress report, 1 September 1975—31 
August 1976. Willard, H.B. (Case Western Reserve Univ., Cleve- 
land, Ohio (USA). Dept. of Physics). 25 May 1976. Contract 
E(11-1)-2146. 13p. Dep. NTIS $3.50. 

Experimental results are reported on proton-proton dif- 
ferential elastic scattering cross sections at 647 and 800 MeV, 
proton-nucleus total and total reaction cross sections at 700 MeV, 
double pion production from p-p collisions at 800 MeV, and 
stopped pion capture in tritium. Development of the associated ap- 
paratus to carry out these and future experiments is discussed. 
These include multi-wire proportional chambers, readout elec- 
tronics, a polarized proton target, and a new type of spectrometer 
for detection of neutral pions. A list of publications is included. 


1889 (ORNL-tr—4018) Possible sensitivity increase of the in- 
stallation for neutron electric dipole momentum measurement by 
means of ultracold neutrons. Taran, Yu.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR)). 1974. Translation by M. Gerrard of 
JINR—P3-8442. 4p. Dep. NTIS $3.50. 

A possibility is discussed for increasing the sensitivity of the 
installation for measuring a neutron electric dipole moment 
through use of ultracold neutrons in the ‘’storage’’ variant due to 
the introduction of the moving polarizer. It is shown that the 
doubling of the statistic can be achieved for the installation 
"'Tristom”’ 


1890 Test of parity conservation in proton—proton scattering 
at 15 MeV. Potter, J.M. Urbana, IL; Univ. of Illinois (1975). 113p. 
University Microfilms Order No. 76-6909. 

Thesis (Ph. D.). 

An experiment has been performed at the Los Alamos 
Scientific Laboratory tandem Van De Graaff to test the conserva- 
tion of parity in proton—proton scattering. A parity violating ef- 
fect was sought by measuring the correlation between the total 
P—P cross section and the helicity of the incident beam. The ex- 
periment used integral counting techniques to achieve the high 
data rate required. The Van de Graaff Lamb-shift polarized ion 
source was modified to permit reversing the direction of polariza- 
tion at a 1 kHz rate. The experiment used analog signal processing; 
the correlation between the cross section and the beam helicity 
was measured using a phase-locked amplifier. The means for 
rapidly reversing the beam polarization and the methods for reduc- 
tion of systematic errors are discussed. The measured longitudinal 
asymmetry A/sub L/ = (sigma/sub +/ — sigma/sub -/)/(sigma/sub 
+/ + sigma/sub -/) for p—p scattering at 15 MeV is (—1.8 +- 2.0) 
x 10-7, and the 95 percent confidence level upper limit is esti- 
mated to be 6 x 1077 including the effects of systematic errors. 


1891 Search for the origin of new particles. Ting, S.C.C. 
(Massachusetts Inst. of Tech., Cambridge). pp 428-486 of In 
Proceedings of the sixth Hawaii topical conference in particle 
physics. Dobson, P.N. Jr. (ed.). Honolulu; Univ. of Hawaii Press 
(1976). 

From 6. topical conference in particle physics; Honolulu, 
Hawaii, USA (6 Aug 1975). 

See CONF-750842—. 

A description is given of a search for narrow resonances 
using the p + p interaction in the mass region 1.2 to 5.0 GeV. A 
search for multiparticle final states using the reaction p + Be is 
also outlined. (SDF) 


1892 Search for the direct production of by 256- 
and 800-MeV protons. Browman, A.; Frank, J.S.; Hoffman, C.M.; 
Howard, H.H.; Mischke, R.E.; Moir, D.C.; Nagle, D.E.; Auerbach, 
L.B.; Highland, V.L.; McFarlane, W.K. (Los Alamos Scientific 
Laboratory, University of California, Los Alamos, New Mexico 
87545). Phys. Rev. Lett.; 37: No. 5, 246-249(2 Aug 1976). 

The invariant cross sections for direct positron production 
in p-p collisions have been measured to be Ed*a/dp*= (-3 +- 2) x 
10-* and (-14 +- 12) x 107%? cm?/sr (GeV/c)? at 256 and 800 
MeV, respectively. These results are consistent with zero (e*/m*a 
pproximately-less-than3 x 10-® at 800 MeV) and are in marked 
contrast to results at higher energies. (AIP) 


1893 =p, =p, and mp elastic scattering at 23 GeV/c. 
Majka, R.; Hungerbuehler, V.; Marx, J.N.; Nemethy, P.; Sand- 
weiss, J.; Tanenbaum, W.; Willis, W.J.; Atac, M.; Ecklund, S.; Gol- 
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lon, P.J.; Lach, J.; MacLachlan, J.; Roberts, A.; Stefanski, R.; 
Theriot, D.; Wang, C.L. (Yale University, New Haven, Connec- 
ticut 06520). Phys. Rev. Lett.; 37: No. 7, 413-416(16 Aug 1976). 

We present results from a measurement of the differential 
cross sections for =~p, =p, and mp elastic scattering at 23 
GeV/c. We have collected samples of 6200 =~p events, 67 E-p 
events, and 30 000 ap events in the interval 0.10<vertical-bart- 
vertical-bar<0.23 (GeV/c)?. (AIP) 


1894 Search for narrow two-body enhancements at Fermilab. 
Abolins, M.A.; Cardimona, D.; Matthews, J.A.J.; Sidwell, R.A.; 
Barton, H.R. Jr.; Reay, N.W.; Reibel, K.; Stanton, N.; Edwards, 
K.W.; Luxton, G. (Michigan State University, East Lansing, 
Michigan 48824). Phys. Rev. Lett.; 37: No. 7, 417-420(16 Aug 
1976). 

A search has been made in neutron-beryllium interactions 
for neutral narrow enhancements produced at Feynman x> or 
=0.2. Upper limits are presented for production cross-sections 
times branching ratio into the two-body channels m*a~, m*K~, and 
pp-barq-barr-bars-bart-baru-barv-barw-barx-bary-barz-barl for 
masses in the interval 2 GeV approximately-less-thanmapproxi- 
mately-less-than4 GeV. Comparisons are made with psi production 
observed in the same experiment. (AIP) 


1895 Dimuon production in the rho, J, and continuum re- 
gions. Binkley, M.; Gaines, I.; Peoples, J.; Knapp, B.; Lee, W.; 
Leung, P.; Smith, S.D.; Wijangco, A.; Knauer, J.; Bronstein, J.; 
Coleman, R.; Gladding, G.; Goodman, M.; Gormley, M.; Messner, 
R.; O'Halloran, T.; Sarracino, J.; Wattenberg, A. (Fermi National 
Accelerator Laboratory, Batavia, Illinois 60510). Phys. Rev. Lett.; 
37: No. 10, 574-578(6 Sep 1976). 

We have measured the transverse and longitudinal momen- 
tum dependence of J production by high-energy neutrons in com- 
parison with the production of the conventional vector mesons. 
We also report values for total inclusive cross sections for 
resonance and continuum dimuons, and give an upper limit for psi’ 
production. (AIP) 


1896 Limit on production of charmed particles in association 
with the J. Binkley, M.; Gaines, I.; Peoples, J.; Knapp, B.; Lee, W.; 
Leung, P.; Smith, S.D.; Wijangco, A.; Knauer, J.; Yount, D.; Bron- 
stein, J.; Coleman, R.; Gladding, G.; Goodman, M.; Gormley, M.; 
Messner, R.; O'Halloran, T.; Sarracino, J.; Wattenberg, A. (Fermi 
National Accelerator Laboratory, Batavia, Illinois 60510). Phys. 
Rev. Lett.; 37: No. 10, 578-581(6 Sep 1976). 

We have searched for charmed particles produced hadroni- 
cally in coincidence with the J particle by looking for muons from 
the leptonic or semileptonic decays of the charmed particles. In a 
sample of 2500 J's, we see no muons above the level expected 
from a and K decays. (AIP) 
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1897 (TID—27087) 2° production in z*p interactions at 10.5 
GeV/c. Elliott, J.R. (Duke Univ., Durham, N.C. (USA). Dept. of 
Physics). 1976. 152p. Dep. NTIS $6.75. 

Thesis. 

Gamma ray and 7° production in a*p interactions at 10.5 
GeV/c are studied using the SLAC 82-inch bubble chamber filled 
with a hydrogen-neon mixture. An average probability of 0.2 for 
conversion of y's to electron pairs allows detailed multiplicity anal- 
ysis using multi-y events. The average number of m®’s (1.44 +- 
.05) is found to be roughly independent of charged multiplicity 
and an f,° value of -.05 +- .06 is determined. The y-y mass spec- 
trum shows a 7° peak capable of accounting for all of the y's 
produced. No clear evidence is found for production of the eta® or 
other particles in the charged-y or y-y mass spectra. Pizero mo- 
menta spectra are extracted from y-y pairs reconstructed as 7's 
and from the inclusive y distributions. Comparison to a*/m~ spec- 
tra shows the 7° distribution to be intermediate in magnitude but 
more like the w~ in shape. This result holds in detail for the dif- 
ferent kinematic regions of commonly used momentum variables. 
Average momentum/energy and multiplicity values show the na- 
ture of a*/2~/2° states in their similarities and in their differences. 


1898 Survey index of pion—nucleon scattering data. Physics 
data, 1-1, 1975. Augenstein, K.H.; Hoehler, G.; Pietarinen, E.; 
Staudenmaier, H.M. ldshafen, Ger.; Zentralstelle fuer Atom- 
kernenergie-Dokumentation (1975). 61p. 

This is the first part of a survey of the existing 
pion—nucleon scattering data. The data tape contains at the mo- 
ment about 30,000 data points. The present index gives a survey of 
differential cross sections and polarization measurements for the 
reactions m*p yields @*p, wp yields w~p, and wp yields m°n. The 
experiments are classified ge to a CHRONOLOGICAL 
INDEX and a Cos theta INDEX. (RWR) 
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1899 New measurement of the 7~ -meson mass. Marushenko, 
V.N.; Mezentsev, A.F.; Petrunin, A.A.; Skornyakov, S.G.; Smirnov, 
A.l. (B. P. Konstantinov Institute of Nuclear Physics, USSR 
Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 23: No. 
1, 72-74(5 Jan 1976). 

We measured the energies of the m-mesic-atom 4f-3d transi- 
tions in Ti and Ca, equal respectively to 87 649.2 +- 1.9 and 72 
347.0 +- 1.1 eV. The normal value was taken to be the K/sub 
alpha/,W energy from the 8 decay of '**Ta: 59 318.77 +- 0.21 eV. 
Using the conversion factors given in /sup /'/sup /, we found for 
the rest mass of the w~ meson the value M/sub pi/-c?=139 565.7 
+- 1.7 keV. (AIP) 


1900 Observation of a universal charge-exchange dependence 
across rapidity gaps in 200-GeV/c 7 ~p interactions. Lamsa, J.W.; 
Fortney, L.R.; Goshaw, A.T.; Loos, J.S.; Robertson, W.J.; Walker, 
W.D.; Bishop, J.M.; Biswas, N.N.; Cason, N.M.; Fokitis, E.D.; Ken- 
ney, V.P.; Shephard, W.D.; Levman, G.; Schwarzschild, B.M.; 
Sreedhar, V.A.; Yoon, T.S.; Hartner, G.; Patel, P.M. (Physics De- 
partment, Duke University, Durham, North Carolina 27706). Phys. 
Rev. Lett.; 37: No. 2, 73-76(12 Jul 1976). 

Direct evidence is presented showing a universal decrease of 
charge exchange absolute value AQ +1 as a function of rapidity- 
gap length, independence of multiplicity and rapidity position 
within an event. The region over which charge exchange does 
occur (the ‘’charge-mobility length’’) is 1.3 rapidity units. (AIP) 


1901 Pion charge-exchange scattering at high energies. 
Barnes, A.V.; Mellema, D.J.; Tollestrup, A.V.; Walker, R.L.; Dahl, 
O.L; Johnson, R.A.; Kenney, R.W.; Pripstein, M. (California In- 
stitute of Technology, Pasadena, California 91125). Phys. Rev. 
Lett.; 37: No. 2, 76-79(12 Jul 1976). 

We report on a study of pion charge-exchange scattering 
carried out at Fermilab in the energy range 20 to 200 GeV. The 
results can be described remarkably well by a simple Regge-pole 
model. The charge-exchange cross sections in the forward 
direction lead to a prediction for the difference in total cross sec- 
tions of w~p and a*p which is in satisfactory agreement with direct 
measurements of this difference in another experiment at Fer- 
milab. (AIP) 


1902 Reaction 7p yields etan at high energies. Dahl, O.1.; 
Johnson, R.A.; Kenney, R.W.; Pripstein, M.; Barnes, A.V.; Mel- 
lema, D.J.; Tollestrup, A.V.; Walker, R.L. (Lawrence Berkeley 
Laboratory, Berkeley, California 94720). Phys. Rev. Lett.; 37: No. 
2, 80-83(12 Jul 1976). 

Measurements on the reaction w~pyieldsetan have been car- 
ried out at Fermilab with beam energies from 20 to 200 GeV in 
the same experiment in which pion charge-exchange scattering was 
studied. The differential cross sections have a pronounced dip in 
the forward direction. The data can be described well by a simple 
Regge-pole model but the resulting A, trajectory is not degenerate 
— the rho trajectory extracted from the charge-exchange data. 
(AIP) 


1903 Polarization measurements around the secondary dip in 
ap elastic scattering. Auer, P.; Giese, R.; Hill, D.; Nield, K.; Rynes, 
P.; Sandler, B.; Yokosawa, A.; Beretvas, A.; Hicks, G.; Miller, D.; 
Wilson, C. (Argonne National Laboratory, Argonne, Illinois 
60439). Phys. Rev. Lett.; 37: No. 2, 83-84(12 Jul 1976). 

Polarization in mp elastic scattering, with emphasis in the 
region around the secondary dip and also @/sub c.m./~90degree, 
has been measured at 2.93 and 3.25 GeV/c. We observe an in- 
teresting sign change in this angular region. (AIP) 


1904 Search for charmed hadrons using a direct-muon 
trigger. Bunnell, K.; Cheng, D.C.; del Papa, C.; Dorfan, D.; Duong- 
van, M.; Flatte, S.; Grillo, A.A.; Heusch, C.A.; Lieberman, B.; 
Meyer, H.; Moss, L.; Mozley, R.; Odian, A.; Schalk, T.; Seiden, A.; 
Villa, F.; Wang, L.C. (University of California at Santa Cruz, Santa 
Cruz, California 95060). Phys. Rev. Lett.; 37: No. 2, 85-88(12 Jul 
1976). 

We present cross section upper limits for the production of 
narrow states produced in 14.4-GeV ‘N collisions, in coincidence 
with single muons. These limits are derived from an invariant-mass 
search involving all charged-hadron tracks in the final state, as ob- 
served in a large streamer chamber. We also give upper limits for 
the production of muon-associated A° and K° particles. (AIP) 


1905 Direct evidence for the Bose-Einstein effect in inclusive 

reaction correlations. Biswas, N.N.; Bishop, J.M.; 
Cason, N.M.; Kenney, V.P.; Shephard, W.D.; Fortney, L.R.; 
Goshaw, A.T.; Lamsa, J.W.; Loos, J.S.; Robertson, W.J.; Walker, 
W.D.; Levman, G.; Sreedhar, V.A.; Yoon, T.S.; Hartner, G.; Patel, 
P.M. (Department of Physics, University of Notre Dame, Notre 
—_. Indiana 46556). Phys. Rev. Lett.; 37: No. 3, 175-178(19 Jul 
1 ). 
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Two-particle correlations are studied as a function of ty», the 
square of the difference of the four-momentum of the particles. 
We observe that the w~m™~ correlation differs from the w~m* cor- 
relation only at low values of t,». This difference can quantitatively 
be understood as a consequence of Bose-Einstein statistics. (AIP) 


1906 Branching ratio of K°/subS/ decays into m*a~ and 7°r® 
modes. Everhart, G.; Kraus, D.; Lande, K.; Long, R.; Lowenstein, 
D.; Niederer, J.; Potter, D.C.; Fenyves, E. (Department of Physics, 
University of Pennsylvania, Philadelphia, Pennsylvania 19174). 
Phys. Rev., D; 14: No. 3, 661-666(1 Aug 1976). 

We have measured the branching ratio R = [ (K°/subS/ 
yields w*a~)/T (K°/subS/ yields 22°) of K®/subS/ produced in the 
reaction m~ + p yields A® + K®° in the 1.45 GeV/c m~ beam of the 
Princeton-Pennsylvania Accelerator. The K°/subS/ decay seconda- 
ries were detected in an array of magnetostrictive-readout wire 
spark chambers interleaved with lead and copper radiators to con- 
vert y rays. The position of K° production in the target was de- 
tected with a unique trigger-target apparatus allowing a correction 
for the background produced by K°/subL/ decays. The branching 
ratio corrected for this background and other standard effects is R 
= 2.11 +- 0.09, in good agreement with the world average. (AIP) 


1907 High-statistics investigation of K°K~ decay of A™; 
produced by 23-GeV/c m on hydrogen. Margulies, M.; Kramer, 
M.A.; Foley, K.J.; Love, W.A.; Ozaki, S.; Platner, E.D.; Saulys, 
A.C.; Willen, E.H.; Lindenbaum, S.J. (The City College of New 
York, New York, New York 10031). Phys. Rev., D; 14: No. 3, 
667-678(1 Aug 1976). 

We present the results of an experiment to study the reac- 
tion mp yields A~,p, A-; yields K°/subS/K~ at 22.4 and 23.9 
GeV/c. We have 3346 K°/subS/K~ events in the effective mass re- 
gion 1.1 to 1.5 GeV, and covering the vertical-bar t’ vertical-bar 
interval 0.0 to 1.0 (GeV/c)*. Because of the low background in 
this channel, we are able to study various vertical-bar t’ vertical- 
bar regions including the region 0.2 to 0.29 (GeV/c)? in which the 
original split A, peak was observed. We find no substructure in 
any region. We have also derived differential and total cross sec- 
tions. The differential cross sections are well fitted by the form 
da/dt’ = At'e/subb//subt//sup prime/ with b = 7.0 (GeV/c)~*. The 
total cross section is in good agreement with the value derived 
from other experiments that measure the A~, yields rho°m decay 
mode. (AIP) 


1908 Angular distributions of pion-proton bremsstrahlung at 
298 MeV. Leung, K.C.; Arman, M.; Ballagh, H.C. Jr.; Glodis, P.F.; 
Haddock, R.P.; Nefkens, B.M.K.; Sober, D.I. (Department of 
Physics, University of California, Los Angeles, California 90024). 
Phys. Rev., D; 14: No. 3, 698-701(1 Aug 1976). 

We report new measurements of m/sup plus-or-minus/p 
yields w/sup plus-or-minus/py at 18 photon angles for 298-MeV in- 
cident pions. At all angles, the photon spectrum falls monotoni- 
cally with increasing E/sub gamma/, and lacks the predicted struc- 
ture due to the A (1232) resonance. The soft-photon approxima- 
tion agrees with the data for E/sub gamma/ < 50 MeV only. For 
higher E/sub gamma/, the simple external-emission-dominance cal- 
culation provides an acceptable but imperfect description of all of 
results. (AIP) 


1909 K/subL/*p charge-exchange scattering from 550 to 1000 
MeV/c. Edelstein, R.M.; Fisk, H.E.; Joseph, P.; Miller, E.L.; Russ, 
J.S.; Schick, M.O.; Thatcher, R.C.; Cheshire, D.L.; Lamb, R.C.; 
Peterson, F.C.; Hoffman, E.W. (Carnegie-Mellon University, Pitt- 
sburgh, Pennsylvania 15213). Phys. Rev., D; 14: No. 3, 702-707(1 
Aug 1976). 

Employing a neutral kaon beam at the Argonne Zero 
Gradient Synchrotron, a high-resolution magnetic spectrometer, 
and a neutron detector, differential cross sections have been ob- 
tained in the forward direction [0.045 < vertical-bar t vertical-bar 
< 0.18 (GeV/c)?] for the reaction K°/subL/p yields K*n. Previous 
studies of the time-reversed process in deuterium, K*d yields K°p 
(p), have not yielded direct cross-section measurements in the for- 
ward direction because there is an inhibition of the non-spin-flip 
process in deuterium due to the Pauli exclusion principle. 
Nevertheless, our data are in agreement with the extracted free- 
neutron cross sections of deuterium studies as determined from the 
impulse and closure approximations. (AIP) 
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1910 (BNL—21525) New directions for nuclear physics: a 

view. Goldhaber, M. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1976. Contract E(30-1)-16. 9%p. (CONF- 
760561—7). Dep. NTIS $3.50. 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

A review is given of theoretical and experimental high ener- 
gy physics, and possible future directions of study are pointed out. 
(JFP) 


1911 (COO—3230-5) Research in elementary particle 
physics. Technical progress report, May 31, 1975—May 29, 1976. 
Kirsch, L.E.; Schnitzer, H.J. (Brandeis Univ., Waltham, Mass. 
(USA). Dept. of Physics). 1976. Contract E(11-1)-3230. 15p. 
Dep. NTIS $3.50. 

Theoretical and experimental research on high energy 
physics is summarized. A list of publications is included. (JFP) 


1912 (COO—3285-30) Research in theoretical physics. An- 
nual report, September 1, 1975—August 31, 1976. (Johns Hopkins 
Univ., Baltimore, Md. (USA). Dept. of Physics). Apr 1976. Con- 
tract E(11-1)-3285. 19p. Dep. NTIS $3.50. 

Results are reported on an algebraic approach to the quark 
problem, strong coupling approximation to field theories and, 
spontaneous symmetry breaking in the presence of gravitation. A 
supersymmetry albebra was constructed which obeys triality ex- 
actly and allows for separate conservation of lepton and baryon 
numbers. The existence of higher lying color singlet states is pre- 
dicted. Investigations into a perturbation expansion around a 
strong coupling (‘’independent valued’’) limit of field theories 
were completed. The result is a generalized classical field theory 
with correct clustering properties; unitarity is satisfied at the tree 
diagram level. Vacuum solutions to conformal relativity were 
found, exhibiting spontaneous symmetry breaking. A ‘’second 
Higgs mechanism’’ was discovered; as a consequence, scalar 
mesons are removed from the theory altogether. Significance of 
the results from the point of view of quark confinement and some 
cosmological consequences are discussed. 


1913 (LBL—4885) Tests of unitarity. Eberhard, P.H. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 
1976. Contract W-7405-ENG-48. 8p. (CONF-760474—1). Dep. 
NTIS $3.50. 

From Communication to the thinkshop on physics) experi- 
mental quantum mechanics; Erice, Sicily, Italy (18 Apr 1976). 

Various tests of unitarity are briefly reviewed. It is con- 
cluded that there is consistency with quantum theory and that 
similar tests could be made in many other multipurpose experi- 
ments, especially those of much higher energies. (JFP) 


1914 (RLO—2041-124) Particle production at large trans- 
verse momenta: a parton-free approach. Teper, M. (Oregon Univ., 
Eugene (USA). Inst. of Theoretical Science). Feb 1975. Contract 
AT(45-1)-2230. 37p. Dep. NTIS $4.00. 

The multiperipheral picture for low p /sub perpendicular to/ 
particle production is extended to events containing a large p/sub 
perpendicular to/ hadron (with x/sub perpendicular to/ = 
2pV/s/sub perpendicular to/ approximately less than or equal to 
0.4). Predictions are made for particle ratios, and scaling proper- 
ties of the inclusive spectrum are derived. A speculative extension 
of the model to higher x/sub perpendicular to/ is briefly described, 
and predictions are compared with the data. 


1915 (UCRL—78237) Philosophical motivations for Bell's 
theorem and the experimenters problems. Clauser, J. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 19 May 
1976. Contract W-7405-Eng-48. Sp. (CONF-760475—1). Dep. 
NTIS $3.50. 

From Thinkshop experimental quantum mechanics; Geneva, 
Switzerland (18 Apr 1976). 

It is assumed that objects exist, and the consequences and 
possible tests of these assumptions are examined. Various experi- 
ments on particle interactions are considered. (JFP) 


1916 Quark models for baryon static properties 
citation of low-lying baryonic states. Adler, S.L. (Inst. for Ad- 
vanced Study, Princeton, NJ). pp 73-108 of In Proceedings of the 
sixth Hawaii topical conference in particle physics. Dobson, P.N. 
Jr. (ed.). Honolulu; Univ. of Hawaii Press (1976). 

From 6. topical conference in particle physics; Honolulu, 
Hawaii, USA (6 Aug 1975). 

See CONF-750842—. 

SU-6 symmetry in dynamic quark models is used to discuss 
the structure of low-lying hadronic states. A detailed classification 
of low-lying meson and baryon states is given in the L-excited 
quark model, in which it is assumed that the quark interaction is 


and the ex- 
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through a potential well with orbital energies increasing with or- 
bital angular momentum. Next the wave functions for these states 
are constructed and color is introduced. Excited state (L not = 0) 
baryon wave functions are discussed utilizing the theory of mixed 
symmetry states. The explicit structure of the spacial wave func- 
tions are given in both the nonrelativistic harmonic oscillator 
model and the quark bag model. Finally, a brief discussion is given 
of weak excitation of baryon resonances and calculation of renor- 
malization properties of vector, axial, scalar, pseudoscalar, and 
tensor currents. (SDF) 


1917 World of basic attributes: valency and color. Pati, J.C. 
(Univ. of Maryland, College Park). pp 27-78 of In Gauge theories 
and modern field theory. Arnowitt, R. (ed.). Cambridge, MA; 
Massachusetts Inst. of Tech. (1976). 

From Conference on gauge theories and modern field 
theory; Boston, Massachusetts, USA (26 Sep 1975). 

See CONF-750955—. 

Within the gauge theory approach to color, the compatibili- 
ty of the hypotheses of integer-charge quarks and physical color 
with lepto-production experiments is discussed. Two important 
consequences of this hypothesis for deep inelastic phenomena are: 
color-gluons contribute in a scale-invariant manner to structure 
functions; (sigma/sub L/sigma/sub T/) is nonvanishing and a func- 
tion of x only. It is suggested that the anomalous (ye)-events ob- 
served at SPEAR are progenies of integer-charge quark-pairs 
produced by e~e*-annihilation decaying into leptons (a possibility 
which was suggested by the quark-lepton unification hypothesis). It 
is remarked that the dimuons produced by neutrinos with their ob- 
served rate can be attributed to production of charged color- 
gluons, while the prompt leptons observed in hadronic collisions 
may be attributed to the production of quarks and/or color gluons 
in pairs. Distinguishing features of these explanations and also 
distinctive signatures for color are noted. 


1918 Quarks and strings on a lattice. Wilson, K. (Cornell 
Univ., Ithaca, NY). pp 99-125 of In Gauge theories and modern 
field theory. Arnowitt, R. (ed.). Cambridge, MA; Massachusetts 
Inst. of Tech. (1976). 

From Conference on gauge theories and modern field 
theory; Boston, Massachusetts, USA (26 Sep 1975). 

See CONF-750955—. 

A status report is given on quarks and strings on a lattice in- 
cluding the status of lattice gauge theory, color quark gauge theory 
on a lattice, the continuum limit and asymptotic freedom, and 
renormalization and expansion in go. (JFP) 


1919 Fundamental theory: new particles, new ideas. Glashow, 
S.L. (Harvard Univ., Cambridge, MA). pp 221-227 of In Gauge 
theories and modern field theory. Arnowitt, R. (ed.). Cambridge, 
MA; Massachusetts Inst. of Tech. (1976). 

From Conference on gauge theories and modern field 
theory; Boston, Massachusetts, USA (26 Sep 1975). 

See CONF-750955—. 

The standard picture of elementary particle physics is 
reviewed, and the reasons for its wide following are indicated. 
(JFP) 


1920 The expected properties of the eta’/subc/ meson. Okun’, 
L.B.; Khodzhamiryan, A.Y. (Institute of Theoretical and Experi- 
mental Physics). JETP Lett. (USSR) (Engl. Transl.); 23: No. 1, 41- 
42(5 Jan 1976). 

The properties of the eta’/subc/ meson, the pseudoscalar 
analog of the psi’ (3.7) resonance, is considered in the charmoni- 
um model. (AIP) 


1921 A possible model of new hadrons. Dolgov, A.D. 
(Institute of Theoretical and Experimental Physics). JETP Lett. 
(USSR) (Engl. Transl.); 23: No. 2, 111-113(20 Jan 1976). 

The properties of new types of elementary particles are 
discussed in a model in which the quark interaction potential has 
two minima. Within the framework of this model, the psi bosons 
can be constructed out of ordinary quarks. (AIP) 


1922 Transport approach to multiparticle production: Collec- 
tive phenomena and renormalization effects. Cooper, F.; Feigen- 
baum, M. (Theoretical Division, Los Alamos Scientific Laboratory, 
University of California, Los Alamos, New Mexico 87545). Phys. 
Rev., D; 14: No. 2, 583-595(15 Jul 1976). 

We solve Aphi* theory excited by a c-number source in the 
random-phase approximation as a prototypic model for investigat- 
ing the relativistic transport approach to multiparticle production. 
We find that the pion field excited by the source exhibits collective 
behavior, with the collective mode first affecting the inclusive sin- 
gle-particle distribution at order g* in E dN/ where g is the 
coupling to the source. We give the renormalization prescription 
for the t rt theory and derive the renormalized self-consisten- 
cy equation for the theory with arbitrary source. (AIP) 
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1923 Problems to the inclusive cross section. 
Moshe, M.; Patrascioiu, A. (Department of Physics, B-019, Univer- 
sity of California: San La Jolla, California 92093). Phys. 
Rev., + No. 2, - 608-613(15 A 1976). ab 
consequences anomalous 
thresholds in the 3-to-3 amplitude are analyzed. It is shown that 
they are the result of constraints imposed by unitarity and can 
produce different asymptotic behavior on different Riemann sheets 
for the six-point function. The implications for the inclusive cross 
—_ in the fragmentation and pionization regions are discussed. 


1924 Comment on higher-order nonlinearities and 
saturation of parametric decay instabilities. DuBois, D.F.; 
Bezzerides, B. (Theoretical Division, Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). Phys. Rev. Lett.; 
37: No. 7 456-458( 16 Aug 1976). 

The effect of higher-order nonlinearities on the cou I 
saturation mechanism for parametric decay instabilities is 
In particular it is shown that cubic nonlinearities in the ~= 
equation describing the unstable electrostatic fields play an — 
tant role. In the case of the 2w/sub p//sub e/ decay instability these 
effects increase the importance of coupling saturation for T/sub 
e/very-much-greater-thanT/sub i/ and reduce the saturated wave 
energy by a factor of T/sub i//T/sub e/. (AIP) 
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1925 (ORO—3992-278) Effect of beam 
photon processes. Dicus, D.A. (Texas Univ., Austin (USA). Center 
for Particle Theory). Jul 1976. Contract E(40-1)-3992. 23p. Dep. 
NTIS $3.50. 

A general treatment of the effect of (transverse or longitu- 
dinal) beam polarization on two-photon processes, e*e~ yields ete~ 
X, is given. It is found that the change in the cross section is 
negligible for most processes including the processes X =pi®, u*p™, 
wn. 


on two 


1926 Magnetic . Schwinger, J. (Univ. of California, 
Los Angeles). pp 337-367 of In Gauge theories and modern field 
theory. Arnowitt, R. (ed.). Cambridge, MA; Massachusetts Inst. of 
Tech. (1976). 

From Conference on gauge theories and modern field 
theory; Boston, Massachusetts, USA (26 Sep 1975). 

See CONF-750955—. 

For the discussion of magnetic charge one accepts’ the in- 
terpretation of an unusual highly ionizing track that it represents a 
particle carrying the magnetic charge g = 137e and has a mass 
many times larger than the + roton mass. The main point is that 
this situation had two possib interpretations, only one of which 
was mentioned previously, that using the Dirac unit of magnetic 
charge the observed magnetic particle is doubly charged. The 
second interpretation takes seriously the dual rotational invariance 
possessed by the general Maxwell equations as expressed pictori- 
ally by the freedom to adopt new electric and tic axes. It is 
suggested that magnetic charge plays the role of r. (JFP) 


1927 Possibility of Cernkov emission of y quanta by electrons. 
Fedorov, V.V.; Smirnov, A.I. (B. P. Konstantinov Institute of 
Nuclear Physics, USSR Academy of Sciences). JETP Lett. (USSR) 
(Engl. Transl.); 23: No. 1, 29-31(5 Jan 1976). 

It is shown that when account is taken of the resonant scat- 
tering of y quanta by nuclei the refractive index for them can 
become larger than unity, so that monochromatic Cernkov + radia- 
tion from fast electrons becomes possible. Estimate of its intensity 
are given. (AIP) 


1928 The possibility of observing the w’ (1250) meson in the 
reaction e*e~yields3m. Achasov, N.N.; Budnev, N.M.; Kozhevnikov, 
A.A.; Shestakov, G.N. (Mathematics Institute, Siberian Division, 
USSR Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 
23: No. 1, 43-45(5 Jan 1976). 

We discuss the possibility of experimentally observing 
isoscalar excitation in a system of nonstrange quarks, the w’ (1250, 
1-~) meson. It is shown that the picture of the rho-w interference 

in the mass spectrum of the a*a~ mesons in the reaction e*e~yield 
we “g® is quite critical to the existence of this excitation. (AIP) 


1929 Production of new heavy particles in e*e~ annihilation 
into hadrons. Frankfurt, L.L.; Khoze, V.A. (B. P. Konstantinov In- 
stitute of Nuclear Physics, USSR Academy of Sciences). JETP 
Lett. (USSR) (Engl. Transl.); 23: No. 1, 61-64(5 Jan 1976). 

It is shown that the observed structures in the main charac- 
teristics of the reaction e*e~yields hadrons point to the production 
of pairs of new heavy particles. (AIP) 
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1930 Linearized Hartree formulation of the photon pairing 

Adler, S.L. (Institute for Advanced . Princeton, 

pod Jersey 08540). Phys. Rev., D; 14: No. 2, 379-383(15 Jul 
). 

I describe and discuss a linearized, self-consistent extended 
Hartree formulation of the pairing problem for photons interacting, 
through electron vacuum tion forces, in a general 
background metric. (AIP) 


1931 Yang-Mills particle in ‘t Hooft's 7 field. Schechter, 
i a Syracuse Universi use, New York 
13210). Phy A No. 2, 524-527(15 arr 1976). 

We investigate the classical motion of a Yang-Mills test par- 
ticle in an external field given by ‘t Hooft’s moengele solution. For 
large distances the space motion is that of a charg. particle in a 
magnetic-monopole field. It is different at small though. 
We also find the asymptotic solution for the motion of the parti- 
cle’s isospin vector and discuss its interpretation. (AIP) 


1932 Elastic-inelastic connection in electron scattering and the 
choice of scaling variable. West, G.B. (Theoretical Division, Los 
Alamos Scientific Laboratory, University of California, Los 
Alamos, New Mexico 87545). Phys. Rev., D; 14: No. 3, 732-738(1 
Aug 1976). 

The intimate relationship between the approach to Bjorken 
scaling, the choice of scaling variable, and the connection between 
the threshold behavior of deep-inelastic electroproduction and the 
asymptotic behavior of the elastic form factors is explored. We 
show that, contrary to a superficial reading of the data, recent 
results appear consistent with such a relationship for both the 
proton and the deuteron. (AIP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 1882, 1883, 1943 


1933 Current and soft theorems for weak 7 
production. Adler, S.L. (Inst. for Advanced Study, Princeton, NJ). 
pp 42-72 of In Proceedings of the sixth Hawaii topical conference 
in particle physics. Dobson, P.N. Jr. (ed.). Honolulu; Univ. of 
Hawaii Press (1976). 

From 6. topical conference in particle physics; Honolulu, 
Hawaii, USA (6 Aug 1975). 

See CONF-750842—. 

Beginning with definitions of vector, scalar, axial vector, 
pseudoscalar, and tensor current densities, equal time current com- 
mutators are derived and divergences are discussed. The partially 
conserved axial current (PCAC) hypothesis is formulated and used 
to derive the Goldberger—Treiman relation. Current algebra and 
the PCAC hypothesis are then employed to develop a master for- 
mula describing the reaction J + N yields 7 + N where J is a cur- 
rent with four momentum k, and 7 is a soft pion with four momen- 
tum q. Several applications are considered: wN scattering con- 
sistency conditions, wm isovector electroproduction relations, 7 
production by an isoscalar weak neutral current, @w axial vector 
weak production relations, and low energy theorems which com- 
bine soft pion results with knowledge of divergences of the vector 
or axial vector current J (which induces weak pion production). It 
is concluded that (1) the entire weak production amplitude is 
determined to zero order in q by soft pion theorems, and (2) com- 
bined relations determine corrections linear in q but of zero order 
in k. (SDF) 


1934 Neutral current . Adler, S.L. (Inst. for 
Advanced Study, Princeton, NJ). pp 109-207 of In Proceedings of 
the sixth Hawaii topi conference in i hysics. Dobson, 
P.N. Jr. (ed.). Honolulu; Univ. of Hawaii Press (1976). 

From 6. topical conference in particle physics; Honolulu, 
Hawaii, USA (6 Aug 1975). 

See CONF-750842—. 

Beginning with the Weinberg—Salam effective Lagrangian, 
and incorporating the Glashow—Iliopolos—Maiani construction; 
neutral currents are described. A review of some simple v-anti v 
systematics is illustrated with a detailed discussion of elastic 
neutrino-nucleon scattering. A qualitative analysis is given of non- 
relativistic and ultrarelativistic limits of the neutrino energy depen- 
dence ee of elastic and quasi-elastic neutrino-nucleon scat- 
tering. Various aspects of deep inelastic neutral current 

are considered along with pion production interac- 
tions induced charged and neutral currents, emphasizing those 
induced muon neutrinos. Comparisons of the pion production 
model with experiment are given for the case of charged current 
induced reactions. Excitation of the P,, resonance is examined and 
other inelastic channels (D,3, S,, and Naa) are also considered. 
Other topics include angular asymmetry in e*e™ yields u*~, parity 
violation in atomic physics, and coherent neutrino-nucleus scatter- 
ing. (SDF) 
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1935 Gauge theories and neutrino interactions. Adler, S. 
(Princeton Univ., NJ). pp 127-160 of In Gauge theories and 
modern field theory. Arnowitt, R. (ed.). Cambridge, MA; Mas- 
sachusetts Inst. of Tech. (1976). 

From Conference on gauge theories and modern field 
theory; Boston, Massachusetts, sa (26 Sep 1975). 

See CONF-750955—. 

The interaction between neutrino physics and gauge theo- 
ries is discussed in two contexts. The first is in connection with 
gauge theories of weak and electromagnetic interactions. The im- 

lications of neutrino physics for heavy leptons, neutral currents, 
intermediate bosons, and phenomena associated with charm 
production are presented. The second is in connection with gauge 
theories of strong interactions. The implications for neutrino 
physics in relation to scaling violation in theories possessin; 
asymptotic freedom or other possible patterns are discussed. (JFP) 


1936 Dimuon events. Lee, B.W. (Fermi National Accelerator 
Lab., Batavia, IL). pp 161-187 of In Gauge theories and modern 
field theory. Arnowitt, R. (ed.). Cambridge, MA; Massachusetts 
Inst. of Tech. (1976). 

From Conference on gauge theories and modern field 
—— Boston, Massachusetts, USA (26 Sep 1975). 

See CONF-750955—. 

A theoretical interpretation of the recent discovery of 
dimuon events in neutrino interactions, and the reasons why it is 
believed that these events represent a new phenomenon, are 
described. (JFP) 


1937 Gauge theories: how does it stand. Pais, A. (Rockefeller 
Univ., New York). pp 212-220 of In Gauge theories and modern 
field theory. Arnowitt, R. (ed.). Cambridge, MA; Massachusetts 
Inst. of Tech. (1976). 

From Conference on gauge theories and modern field 
theory; Boston, Massachusetts, USA (26 Sep 1975). 

See CONF-750955—. 

A review is given of the present status of gauge theories 
covering new phenomena of neutral current processes and charm 
production in neutrino and antineutrino reactions, and old 
phenomena of proton-neutron mass difference and the Cabibbo 
angle. (JFP) . 


1938 Contribution of two-photon mechanism to the real part 
of the K/subL/yieldsumu-bar decay amplitude and estimates of the 
masses of charmed particles. Voloshin, M.B.; Shabalin, E.P. 
(Institute of Theoretical and Experimental Physics). JETP Lett. 
(USSR) (Engl. Transl.); 23: No. 2, 107-110(20 Jan 1976). 

It is shown that allowance for the contribution of the two- 
photon state to the real part of the K/subL/yields2u decay am- 
plitude can alter substantially the estimates of the masses of 
charmed quarks. (AIP) 


1939 Dimuon production in a quark-parton model. Aubrecht, 
G.J. Il; Takasugi, E.; Tanaka, K. (Department of Physics, The 
Ohio State University, Columbus, Ohio 43210). Phys. Rev., D; 14: 
No. 3, 728-731(1 Aug 1976). 

We obtain bounds on the dimuon production ratio o/sup 
nu/(w-p*)/Z/sup nu-bar/(u*p~)within the framework of a quark- 
parton model. The bounds follow from positivity conditions for the 
integrated valence and sea. Charmed-meson and -baryon produc- 
tion is taken into account. Specific symmetry assumptions for the 
sea contributions allow us to study the cross sections for dimuon 
production. (AIP) 


1940 Analysis of elastic neutrino-proton scattering. Fischbach, 
E.; Gruenwald, J.T.; Rosen, S.P.; Spivack, H.; Kayser, B. (Physics 
Department, Purdue University, West Lafayette, Indiana 47906). 
Phys. Rev. Lett.; 37: No. 10, 582-585(6 Sep 1976). 

The recent data on v/sub mu/pyieldsy/sub mu/p are ex- 
amined from the point of view of discriminating among models of 
the space-time structure of the neutral weak current. The value of 
the total cross section appears to exclude pure S,P from the in- 
teraction and we describe tests to confirm this conclusion. (AIP) 


STRONG INTERACTIONS, GENERAL 


1941 Diffraction scattering of hadrons: The theoretical out- 
look. Abarbanel, H.D.I. (Stanford Linear Accelerator Center, Stan- 
ford University, Stanford, California 94305). Rev. Mod. Phys.; 48: 
No. 3, 435-465(Jul 1976). 

This is a review of the salient features of high energy dif- 
fraction scattering of hadrons. It begins with a summary of the ex- 
perimental situation for those processes which persist at very high 
energies: the diffractive processess: and defines the underlying 
exchange mechanism called the Pomeron. A review is made of the 
key features of the multiperipheral model, since it lies at the 
beginning of all studies of diffraction. Its virtues and blemishes are 
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exposed. Then we turn to various models which attempt to add 
unitarity to the multiperipheral model. From the point of view of 
the direct channel we consider absorptive models, eikonal models, 
and the multiperi rip! heral bootstrap. The t channel is taken next, and 
an exposition of the formulation and major results of Reggeon ‘field 
theory is given. (AIP) 


1942 Local gauge invariance and the bound-state nature of 
hadrons. Ba540deen, W.A.; Pearson, R.B. (Fermi National Ac- 
celerator Laboratory, Batavia, Illinois 60510). Phys. Rev., D; 14: 
No. 2, 547-551(15 Jul 1976). 
We analyze those features of non-Abelian color gauge theo- 
ries which lead to confinement. A consistent picture of hadrons as 
bound states of quarks and gluons emerges when the vacuum is 
gauge-invariant. The introduction of a transverse lattice approxi- 
mation leads to a description of the theory in terms of basic 
hadronic degrees of freedom and a tractable method for calcula- 
tion of properties of hadrons. (AIP) 


1943 Hadron multiplicity in color-gauge-theory models. Brod- 
sky, S.J.; Gunion, J.F. (Stanford Linear Accelerator Center, Stan- 
ford University, Stanford, California 94305). Phys. Rev. Lett.; 37 
No. 7, 402-405(16 Aug 1976) 

The universality of the rise of hadron multiplicities in high- 
energy hadron and lepton collisions is attributed to the necessity of 
—" quark quantum numbers in a color-gauge-theory model. 
(AIP) 


STRONG INTERACTIONS, BARYON NO. 0 


(ANL-HEP-PR—76-34) Mass and spin formula for 
quasi-stable high-mass mesons from dual resonance models. Odor- 
ico, R. (Argonne National Lab., Ill. (USA)). 1976. Contract W-31- 
109-Eng-38. 10p. Dep. NTIS $3.50. 

It is shown that the generalized Veneziano model predicts 
the existence of quasi-stable high mass mesons with definite masses 
and spins, which have their lowest-multiplicity decay-modes sup- 
pressed. Although the predicted degree of stability is less than ex- 
perimentally required, proper introduction of internal quantum 
numbers into the model would likely enhance it. Besides psi (3.1) 
and psi’ (3.7), relatively stable vector mesons of higher masses are 
expected, with the next one at a mass of approximately equal to 6 
GeV. 


1945 (RLO—2041-126) Wide-angle scattering: some cor- 
rections to the quark-counting results. Teper, M. (Oregon Univ., 
Eugene (USA). Inst. of Theoretical ee Feb 1975. Contract 
AT(45- 1)-2230. 8p. Dep. NTIS $ 

It is shown how the editor of initial and final state in- 
teractions alters many of the quark counting results. 


1946 Newly discovered resonances. De Rujulz, A. (Harvard 
Univ., Cambridge, MA). pp 189-209 of In Gauge theories and 
modern field theory. Arnowitt, R. (ed.). Cambridge, MA; Mas- 
sachusetts Inst. of Tech. (1976). 

From Conference on gauge theories and modern field 
theory; Boston, Massachusetts, USA (26 Sep 1975). 

A tour d’horizon of the charmonium picture of psi-cholo-J, 
and its confrontation with experiment is presented. One concen- 
trates on the width of J/psi, the systematics of meson masses in the 
standard model, the degree of naivete of naive gluon counting, and 
charmonium spectroscopy with emphasis on what is learned from 
paracharmonia. 


1947 Is the ‘’h meson’’ a quasinuclear resonance. Bogdanov, 
L.N.; Dal’karov, O.D.; Kerbikov, B.O.; Shapiro, 1.S. (Institute of 
Theoretical and Experimental Physics). JETP Lett. (USSR) (Engl. 
Transl.); 23: No. 1, 68-72(5 Jan 1976). 

Arguments are advanced favoring a quasinuclear (nucleon- 
antinucleon) nature of the ‘’h meson.’’ The experimental con- 
sequences of this hypothesis are indicated. (AIP) 


STRONG INTERACTIONS, BARYON NO. 1 


1948 Optimally simple connection between the reaction matrix 
and the observables. Goldstein, G.R.; Moravcsik, M.J. (Department 
of Physics, Tufts University, Medford, Massachusetts 02155). Ann. 
Phys. (N.Y.); 98: No. 1, 128-159(May 1976). 

A class of optimal formalisms is derived to describe in the 
simplest possible way the relationship between the amplitudes of 
an arbitrary four-particle reaction and the experimental observa- 
bles for that reaction. Within the optimal class (which includes 
none of the currently used formalisms) there are an infinite 
number of realizations depending on coordinate systems and quan- 
tization axes. The matrix connecting the bilinear combinations of 
amplitudes and the experimental observables (the X-matrix) for 
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the optimal class consists only of small submatrices along the main 
diagonal, the maximum sizes of which are independent of the 
values of the spins involved. Two examples are worked out in 
detail: 1/2+Oyields!/2+0 and 1+1/2yieldsO+1/2, and it is shown 
that the optimal prescription in conjunction with quantization 
along the normal of the reaction plane gives an unprecedentedly 
simple X-matrix as well as constraints among the observables im- 
by parity conservation, which are also maximally simple. 

e advantages of the new class of formalisms are enumerated for 
the purposes of studies of high energy and nuclear reactions. (AIP) 


1949 


ap Ta-chung, M. (Brookhaven National Laboratory, Upton, New 
York 11973). Phys. Rev. Lett.; 37: No. 5, 241-243(2 Aug 1976). 
It is shown that the new features of large transverse momen- 
tum phenomena observed in high-energy inclusive w/sup plus-or- 
minus/p and pp reactions can be understood in terms of a statisti- 
cal model. Consequences of this model in other processes, for ex- 
ample, K/sup plus-or-minus/p and pp, are also discussed. (AIP) 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 1 
REFER ALSO TO CITATION(S) 1949 


1950 (ANL-HEP-PR—76-09) Invariant mass dependence of 
two-pion inclusive correlation functions. Berger, E.L.; Singer, R.; 
Thomas, G.H.; Kafka, T. (Argonne National Lab., Ill. (USA); State 
Univ. of New York, Stony Brook (USA)). Jun 1976. Contract W- 
31-109-Eng-38. 52p. Dep. NTIS $4.50. 

High energy two-particle inclusive correlations are studied 
as a function of the invariant mass M of the pair. Using data from 
205 GeV/c pp interactions, one compares the correlation functions 
C(M) for (+-) and (—) pairs of produced pions. Strong positive 
correlations are observed in both distributions in the form of a 
broad threshold enhancement at small M. The decrease of C(M) 
as M increases is interpreted in the Mueller-Regge framework. 
From the M dependence of C*~ one extracts an effective trajecto- 
Ty intercept of roughly a(0) approximately equal to 0.5 +- 0.1, 
consistent with the (rho,f) pair. For the exotic (—) system, one 
finds a low intercept, a(0) approximately equal to -0.5. A rho 
resonance signal is observed above background in C*~ (M). Near 
threshold, effects suggestive of Bose symmetry are seen but are not 
conclusive. In an exclusive picture, one relates most of the correla- 
tion in the threshold region to resonances involving three or more 
pions. One also examines the joint correlations in M and the 
azimuthal angle phi. 


1951 (ORO—3992-275) Hydrodynamical model based on a 
bag-like Lagrangian. Chiu, C.B.; Lam, C.S.; Wang, K.H. (Texas 
Univ., Austin (USA). Center for Particle Theory). Jun 1976. Con- 
tract E(40-1)-3992. 15p. Dep. NTIS $3.50. 

Equations of motion of hydrodynamical model are derived 
from a bag-like Lagrangian by using the technique of information 
theory. Comments on the break-up of the system and on the pro- 
perties of decay products are included. 


1952 (RLO— 1388-300) Probing the deuteron wave function 
with sub-coulomb (d,p) reactions. Knutson, L.D.; Haeberli, W. 
(Wisconsin Univ., Madison (USA)). 1975. Contract E(45-1)-1388. 
12p. Dep. NTIS $3.50. 

A new method is proposed to obtain information about eta, 
the asymptotic D-state to S-state ratio for the deuteron. The 
method is based on the fact that polarized-beam measurements for 
sub-Coulomb (d,p) reactions are sensitive to the deuteron D-state. 


1953 Production of high-energy pions in interactions of 
relativistic deuterons with and nuclei. Lobov, G.A.; Mar- 
kushin, V.E.; Solov’ev, V.V.; Shapiro, I.S. (Institute of Theoretical 
and Experimental Physics). JETP Lett. (USSR) (Engl. Transl.); 23: 
No. 2, 102-106(20 Jan 1976). 

It is shown that experimental data on the production of fast 
pees on nuclei can be explained, in order of magnitude, within the 
ramework of the impulse approximation. The effect of relativiza- 
tion of the deuteron wave function is explained. (AIP) 


1954 Shrinking of the diffraction peak in elastic scattering by 
deuterons and nuclei. Azimov, Y.I.; Levin, E.M.; Ryskin, 
M.G.; Strikman, M.I.; Khoze, V.A. (Leningrad Institute of Nuclear 
Physics). JETP Lett. (USSR) (Engl. Transl.); 23: No. 2, 114- 
117(20 Jan 1976). 

It is shown that the growth of the Glauber correction on 
with energy causes a rapid shrinking of the diffraction peak (i.e., 
an increase of the effective value of a’/sub eff/). Measurement of 
a’/sub eff/ for a deuteron (or a light nucleus) can yield the rate of 
growth of the correction for screening with increasing energy and 
the value of the three-pomeron vertex in the region of very small 
momentum transfers absolute value t<0.2 GeV?. (AIP) 
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1955 Chou-Yang hypothesis: A critical assessment. Leader, 
E.; Maor, U.; Williams, P.G.; Kasman, J. (Fermi National Ac- 
celerator Laboratory, Batavia, Illinois 60510). Phys. Rev., D; 14: 
No. 3, 755-763(1 Aug 1976). 

A critical assessment of the Chou-Yang hypothesis is carried 
out for high-energy proton-proton scattering. The proton opacity, 
obtained with allowance for the real part of the scattering am- 
plitude, is compared with the electromagnetic (em) charge densi- 
ties. It is shown that the relationship between the proton opacity 
and charge density is very sensitive both to the choice of em form 
factors (i.e., F, ? or G/subE/ *) and to the detailed parametrization 
of these form factors. A presentation of the proton opacity is sug- 
gested in which the charge density plays a modified but neverthe- 
less important role. We speculate about this presentation in rela- 
tion to inelastic diffraction scattering. (AIP) 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


REFER ALSO TO CITATION(S) 2036 


1956 S metry. Zumino, B. (CERN, Geneva). pp 255- 
280 of In Gauge theories and modern field theory. Arnowitt, R. 
(ed.). Cambridge, MA; Massachusetts Inst. of Tech. (1976). 

From Conference on gauge theories and modern field 
theory; Boston, Massachusetts, USA (26 Sep 1975). 

See CONF-750955—. 

The discussion of supersymmetry includes supersymmetry 
and graded Lie algebras, the geometry of superspace, and the 
Lagrangian for the Neveu—Schwarz model. (JFP) 


1957 Supersymmetry and gauge supersymmetry. Nath, P. 
(Northeastern Univ., Boston). pp 281-309 of In Gauge theories 
and modern field theory. Arnowitt, R. (ed.). Cambridge, MA; 
Massachusetts Inst. of Tech. (1976). 

From Conference on gauge theories and modern field 
theory; Boston, Massachusetts, USA (26 Sep 1975). 

See CONF-750955—. 

The discussion of the dynamics of supergauge theory in- 
cludes supergauge transformations, supersymmetry space 
geometry, spontaneous breakdown of the supergauge, and the 
unification of elementary interactions. (JFP) 


GENERAL 
REFER ALSO TO CITATION(S) 1863, 2101 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


REFER ALSO TO CITATION(S) 1877, 1963 


1958 Gauge symmetry breaking. Weinberg, S. (Harvard 
Univ., Cambridge, MA). pp 1-26 of In Gauge theories and modern 
field theory. Arnowitt, R. (ed.). Cambridge, MA; Massachusetts 
Inst. of Tech. (1976). 

From Conference on gauge theories and modern field 
theory; Boston, Massachusetts, USA (26 Sep 1975). 

See CONF-750955—. 

The problem of how gauge symmetries of the weak interac- 
tions get broken is discussed. Some reasons why such a heirarchy 
of gauge symmetry breaking is needed, the reason gauge 
heirarchies do not seem to arise in theories of a given and related 
type, and the implications of theories with dynamical symmetry 
breaking, which can exhibit a gauge hierarchy. (JFP) 


1959 Structure of weak hadronic currents in the model with a 
triplet of charmed quarks. Struminskii, B.V. (Institute of Theoreti- 
cal Physics, Ukrainian Academy of Sciences). JETP Lett. (USSR) 
(Engl. Transl.); 23: No. 1, 48-51(5 Jan 1976). 

A model with a triplet of charmed quarks is considered on 
the basis of Sp6 symmetry. It is shown that the Sp6 symmetry and 
the universality of weak interactions lead to the selection rule 


. (AIP) 


1960 Radiative formation of *He and a new test of time-rever- 
sal invariance in the etic interaction. Heusch, C.A.; 
Kline, R.V.; McDonald, K.T.; Carroll, J.B.; Fredrickson, D.H.; 
Goitein, M.; Macdonald, B.; Perez-Mendez, V.; Stetz, A.W. 
(University of California, Santa Cruz, California 95064). Phys. 
Rev. Lett.; 37: No. 7, 409-412(16 Aug 1976). 

We report on the measurement of the formation of *He/sup 
++/ in the collision of protons and deuterons, with the emission of 
a single photon. Energies and angles as chosen allow a comparison 
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with the inverse process PS nara . These data restrict possible 
— e 
(AIP) 


APPLICATIONS TO STRONG INTERACTIONS 


1961 (RLO—2041-133) SU(4) character of the pomeron: a 
calculation of the psip (and zp, Kp, , etc.) total cross-section. 
Teper, M. (Oregon Univ., Eugene (USA). Inst. of Theoretical 
Science). Apr 1975. Contract AT(45-1)-2230. 6p. Dep. NTIS 
$3.50. 

The ratios of wp, Kp, ... , psi p total cross sections were cal- 
culated utilizing a phenomenologically motivated peripheral-type 
model for production processes, supplemented with SU(4) sym- 
metry for the couplings. Kinematic effects arising from mass 
splittings are crucial. One obtains sigma/sub psi p/ approximately 
1/, mb. 


1962 Bound states of the two-dimensional O(N) model. Ab- 
bott, L.F. (Department of Physics, Brandeis University, Waltham, 
Massachusetts 02154). Phys. Rev., D; 14: No. 2, 552-557(15 Jul 
1976). 

Using the semiclassical methods of Dashen, Hasslacher, and 
Neveu we compute the bound-state spectrum of a two-dimensional 
—_ of scalar bosons with O(N) symmetry and phi* coupling. 
(AIP) 


1963 w-phi-psi current-mixing angles and mass formulas from 
SU(4) spectral-function sum rules. Pham, X.Y.; Gauron, P.; Kang, 
K. (Division de Physique Theorique, Institut de Physique Nucleaire 
and Laboratoire de Physique Theorique des Particules Elemen- 
pao Paris, France). Phys. Rev., D; 14: No. 3, 794-798(1 Aug 
1976). 

Spectral-function sum rules for broken SU(4) symmetry are 
used to obtain the current-mixing angles for the vector mesons w, 
phi, and psi (3095) and the mass relations among the 16 vector 
mesons, from which the masses of the F* and D* mesons are 
determined. In addition, the electron-pair partial widths of the 
neutral vector mesons are given. (AIP) 


1964 A solution to the rho-7 puzzle: Spontaneously broken 
symmetries of the quark model. Caldi, D.G.; Pagels, H. (The 
Rockefeller University, New York, New York 10021). Phys. Rev., 
D; 14: No. 3, 809-826(1 Aug 1976). 

This article proposes a solution to the long-standing rho- 
puzzle: How can the rho and aw be. members of a quark model 
U(6) 36 and the w be a Nambu-Goldstone boson satisfying partial 
conservation of the axial-vector current (PCAC) Our solution to 
the puzzle requires a revision of conventional concepts regarding 
the vector mesons rho, w, K*, and phi. Just as the @ is a Goldstone 
state, a collective excitation of the Nambu—Jona-Lasinio type, 
transforming as a member of the (3, 3) + (3, 3) representation of 
the chiral SU(3) x SU(3) group, so also the rho transforms like (3, 
3) + (3, 3) and is also a collective state, a '’dormant’’ Goldstone 
boson that is a true Goldstone boson in the static chiral U(6) x 
U(6) limit. The static chiral U(6) x U(6) is to be spontaneously 
broken to static U(6) in the vacuum. Relativisitc effects provide 
for U(6) breaking and a massive rho. This viewpoint has many 
consequences. Vector-meson dominance is a consequence of spon- 
taneously broken chiral symmetry: the mechanism that couples the 
axial-vector current to the w couples the vector current to the rho. 
The transition rate is calculated as y/sub rho/ ~' = f/sub pi//m/sub 
tho/ in rough agreement with experiment. This picture requires 
soft rho’s to decouple. The chiral partner of the rho is not the A, 
but the B (1235). The experimental absence of the A, is no longer 
a theoretical embarrassment in this scheme. As the analog of 
PCAC for the pion we establish a tensor-field identity for the rho 
meson in which the rho is interpreted as a dormant Goldstone 
state. The decays 6 yields eta + 7, B yields w + a, € yields 2m are 
estimated and are found to be in agreement with the observed 
rates. A static U(6) x U(6) generalization of the = model is 
presented with the 7, rho, oc, B in the (6, 6) + (6, 6) representa- 
tion. The rho emerges as a dormant Goldstone boson in this 
model. (AIP) 


FIELD THEORY 


REFER ALSO TO CITATION(S) 1922, 1931, 1988, 1989 


1965 (ANL-HEP-PR—76-32) Free field theories of spin-mass 
trajectories electrod 


and quantum ynamics in the null plane. Bart, 

G.R.; Fenster, S. (Argonne National Lab., Ill. (USA)). Jun 1976. 
Contract W-31-109-Eng-38. 40p. Dep. NTIS $4.00. 

The ten generators of the Poincare algebra for quantum 

electrodynamics and other gauge theories are given in the null 


ects in the electromagnetic interaction. 
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plane. The explicit correspondence of their field-theoretic form to 
the Bacry-Chang group-theoretic form in the free case is pointed 
out. It is then noticed that the forms are independent of the spin 
and allow inclusion oi charge quantum numbers at will, which in- 
dicates that they represent an advantageous free-particle starting 
point for a hadron theory with positive spin-mass trajectories 
(SMT) and with interaction. The internal oscillator content is ex- 
tracted for both gauge theories and dual resonance models. In- 
teractions are cubic and quartic in the fields. In the dual model 
they encompass the SMT, whereas no straightforward extension to 
SMT is ible for the manifestly covariant theories. The require- 
ments of a field-theoretic SMT interaction are spelled out in an al- 
gebraic form which guarantees Poincare invariance, however no 
such interaction is yet known. The approach indicates how a 
realistic spectrum might be achieved without composite hadrons 
and incorporating full Poincare invariance. 


1966 (RLO—2041-128) Charge symmetry violations in the 
GIM model. Aubrecht, G.J. II; Razmi, M.S.K. (Oregon Univ., Eu- 
gene (USA)). 1974. Contract E(45-1)-2230. 24p. Dep. NTIS 
$3.50. 


The implications of the Glashow-Iliopoulos-Maiani model in 
the deep inelastic region are investigated using the light cone al- 
gebra. Whether one solve above or below the threshold for 
production of charmed particles, sin? theta/sub w/ approximately 
0.4 is found. The implied charge-symmetry violation is examined. 
The strange and charmed quark content of the nucleon is esti- 
mated. 


1967 Gauge fields. Yang, C.N. (State Univ. of New York, 
Stony Brook). pp 493-561 of In Proceedings of the sixth Hawaii 
topical conference in particle physics. Dobson, P.N. Jr. (ed.). 
Honolulu; Univ. of Hawaii Press (1976). 

From 6. topical conference in particle physics; Honolulu, 
Hawaii, USA (6 Aug 1975). 

See CONF-750842—. 

These lectures contain developments of an integral formal- 
ism of non-quantized gauge fields. The concept of non-integrable 
phase factors is introduced and global considerations are discussed. 
A Gauge—Riemannian calculus and variational calculations are 
developed which are as convenient as the usual Riemannian calcu- 
lus. 


1968 Gauge theories and modern field theory. Proceedings of 
a conference held at Boston, September 26 and 27, 1975. Arnowitt, 
R.; Nath, P. (eds.). Cambridge, MA; Massachusetts Institute of 
Technology (1976). 438p. (CONF-750955—). 

From Conference on gauge theories and modern field 
theory; Boston, Massachusetts, USA (26 Sep 1975). 

Separate abstracts were prepared for the 17 papers 
presented. (JFP) 


1969 Mass-shell infrared singularities of gauge theories. Corn- 
wall, J.M. (Univ. of California, Los Angeles). pp 79-97 of In 
Gauge theories and modern field theory. Arnowitt, R. (ed.). Cam- 
bridge, MA; Massachusetts Inst. of Tech. (1976). 

From Conference on gauge theories and modern field 
theory; Boston, Massachusetts, USA (26 Sep 1975). 

See CONF-750955—. 

The structure of infrared singularities in S matrix elements 
of gauge theories is considered with a view toward making 
progress on the confinement problem. It is noted that this work 
has its origin in perturbation theory, so it is necessary to add an in- 
frared cutoff by hand in order that the theory exist. (JFP) 


1970 Uses of solid state analogies in elementary particle 
theory. Anderson, P.W. (Bell Labs., Murray Hill, NJ). pp 311-335 
of In Gauge theories and modern field theory. Arnowitt, R. (ed.). 
Cambridge, MA; Massachusetts Inst. of Tech. (1976). 

From Conference on e theories and modern field 
theory; Boston, Massachusetts, USA (26 Sep 1975). 

See CONF-750955—. 

The solid state background of some of the modern ideas of 
field theory is reviewed, and additional examples of model situa- 
tions in solid state or many-body theory which may have relevance 
to fundamental theories of elementary particles are adduced. 


1971 Supersymmetric Ansatz for spontaneously broken gauge 
field theories. Gursey, F. (Yale Univ., New Haven). pp 369-376 of 
In Gauge theories and modern field theory. Arnowitt, R. (ed.). 
Cambridge, MA; Massachusetts Inst. of Tech. (1976). 

From Conference on gauge theories and modern field 
theory; Boston, Massachusetts, USA (26 Sep 1975). 

See CONF-750955—. 

It is shown that a new type of Ansatz involving spinors in a 
gauge theory with Higgs fields based on SU(3) leads to ‘t Hooft 
t solutions with finite energy which carry fractional 
p eee of the quarks. 
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1972 Charge and mass spectrum of quantum solitons. Jackiw, 
R. (Massachusetts Inst. of Tech., Cambridge). pp 377-401 of In 
Gauge theories and modern field theo Arnowitt, R. (ed.). Cam- 
bridge, MA; Massachusetts Inst. of Tech, oo. 

From Conference on and modern field 
theory; Boston, Massachusetts, tat ss (26 Sep 1 1975). 

See CONF-750955—. 

A perturbative method for soliton sectors in quantum field 
theory is reviewed and the soliton mass spectrum is discussed. It is 
shown that quantizing the Yang-Mills monopole forces the 
presence of charge-bearing monopoles, which are almost 
degenerate in mass. 


1973 Semi-classical methods in field theory. Dashen, R. 
(Princeton Univ., NJ). pp 403-421 of In Gauge theories and 
modern field theory. Arnowitt, R. (ed.). Cambridge, MA; Mas- 
sachusetts Inst. of Tech. (1976). 

From Conference on gauge theories and modern field 
theory; Boston, Massachusetts, USA (26 Sep 1975). 

See CONF-750955—. 

A brief review of the application of semi-classical WKB 
techniques to model field theories is presented 


1974 Spinor gauge superfield. Ogievetskii, V.I.; Sokachev, E. 
(Joint Institute for Nuclear Research). JETP Lett. (USSR) (Engl. 
Transl.); 23: No. 1, 58-61(5 Jan 1976). 

A supersymmetrical gauge theory with the most — lo- 
calization of the internal symmetries in superspace is proposed. 
The spinor gauge fields enters in the Lagrangian por thal ow and 
includes a field with spin 3/2. (AIP) 


1975 Dynamic reconstruction of symmetry and limitations on 
the masses and constants in the Higgs model. Linde, A.D. 
(P. N. Lebedev Physics Institute, USSR Academy of Sciences). 
JETP Lett. (USSR) (Engl. Transl.); 23: No. 1, 64-67(5 Jan 1976). 

It is shown that at definite relations between the coupling 
constants the radiative corrections lead to the absence of sym- 
metry breaking in the Higgs model. (AIP) 


1976 Dirac of N-solitons. Tomboulis, E.; Woo, 
G. (Laboratory for Nuclear Science and Department of Physics, 
Massachusetts Institute of Technology, Cambridge, Massachusetts 
02139). Ann. Phys. (N.Y.); 98: No. 1, 1-13(May 1976). 

In this paper we present methods for quantizing around 
classical solutions containing an arbitrary number of solitons. 
These are based on the Dirac theory of quantization under con- 
straints, both in its standard operator form and also its functional 
form as given by Faddeev. For a particular set of constraints, we 
obtain an effective Hamiltonian for N solitons which reduces, in 
the one-soliton case, to that of Gervais and Sakita. The canonical 
transformation from the original field variables to the new set is 
explicitly exhibited. (AIP) 


1977 Convergence properties of methods for effective operator 
calculations studied in a simple many-body model. Leinaas, J.M.,; 
Kuo, T.T.S. (Institute of Physics, University of Oslo, Oslo, Nor- 
way). Ann. Phys. (N.Y.); 98: No. 1, 177-197(May 1976). 

Several methods for effective interaction and operator cal- 
culations based on the Rayleigh-Schrodinger and Brillouin-Wigner 
perturbation expansions are studied. Special emphasis is given to 
the use of Pade approximants for effective operator calculations. 
The convergence properties of the methods are studied numeri- 
cally in a Lipkin many-body model. Among the various methods 
using Pade-approximants, the method based on a variational ap- 
proach in the BW scheme is found to give most encouraging 
results for the present model. (AIP) 


1978 Bhabha first-order wave equations. V. Indefinite metric 
and Foldy-Wouthuysen transformations. Krajcik, R.A.; Nieto, M.M. 
(Theoretical Division, Los Alamos Scientific Laboratory, Universi- 
ty of California, Los Alamos, New Mexico 87545). Phys. Rev., D; 
14: No. 2, 418-436(15 Jul 1976). 

We prove the existence of a Foldy-Wouthuysen (FW) trans- 
formation which decouples the mass states of all the Bhabha Poin- 
care generators and diagonalizes the Hamiltonian. Since the Bhab- 
ha fields operate in an indefinite-metric space, such an —* is 
not a priori guaranteed. The FW-transformed generators are gi 
and the Poincare Lie algebra. We observe that althou the 


FW transformation expressed as a power series in c~' more clearly 
exhibits the physics of the situation, it is only in the Dirac and 


Duffin-Kemmer-Petiau special cases of the Bhabha fields that the 
FW-transformation er series can easily be summed to yield 
closed-form expression. The general closed-form expression sur- 
renders more readily to peal technique. Therefore, as a first 
calculation, in this paper we present a method of generating the 
FW transformation as a power series in c™'. Our discussion con- 
centrates on the indefinite metric, the physics which is evident in 


the power-series form (such as size and types of Zitte ig), 
and on a detailed examination of special cases up to spin 3/2. In 
all the above, a special handling of the built-in subsidiary com- 
ponents of the yap fields is once again necessary. We also 
comment on what the indefinite metric may be implyin imapipieg about the 
possibility of finding a totally consistent high-spin tela bers. Ina 
later paper we present a derivation of the exact, closed-form trans- 
formation. (AIP) 


1979 Effective density in gauge supersymmetry. 
Chang, S.S. (Department of Physics, Syracuse University, 
Syracuse, New York 13210). Phys. Rev., D; 14: No. 2, 446-451(15 
Jul 1976). 

In the framework of gauge supersymmetry proposed by Ar- 
nowitt and Nath, an effective Lagrangian density is formally rewrit- 
ten in terms of a spontaneously broken vacuum metric and the 
remaining perturbative part in the gauge metric tensor. Tensor 
notations in the superspace are revised so that all sign factors of 
Grassmann parities appear more systematically. (AIP) 


1980 Gauge fields on the null plane. Casher, A. (Joseph 
Henry Laboratories, Princeton University, Princeton, New Jersey 
08540). Phys. Rev., D; 14: No. 2, 452-464(15 Jul 1976). 

The theory of gauge fields interacting with fermions is quan- 
tized on the null plane. The singularities of the gauge field 
propagator are related to the infrared divergences of the theory 
and cancel in the gauge-invariant sector. Ultraviolet divergences 
are due only to the high-transverse-momentum behavior and in the 
gauge-invariant sector are eliminated by coupling-constant renor- 
malization. Equivalence to the covariant-gauge formulation is 
proved by explicitly performing the gauge transformation. Gauge- 
invariant ultraviolet and infrared cutoffs which preserve unitarity 
are used wherever necessary. Gauge-variant amplitudes are in- 
frared divergent and non-Lorentz invariant. (AIP) 


1981 Chiral-charge conservation and gauge fields. Marciano, 
W.; Pagels, H. (The Rockefeller University, New York, New York 
10021). Phys. Rev., D; 14: No. 2, 531-534(15 Jul 1976). 

An example of a gauge field theory with classical dyon solu- 
tions which violates anomalous chiral-charge conservation is 
presented. We also show that the pseudoparticle solution to the 
four-dimensional pure Yang-Mills equations is equivalent to a kink 
solution in one dimension. The net change in chirality, the 
Pontryagin index, and kink number are equivalent. This suggests 
an intimate connection between the spherically symmetric four- 
dimensional Euclidean gauge field theory and one-dimensional 
scalar field theories. ( AIP) 


1982 Bound states and solitons in the Gross-Neveu model. 
Klein, A. (Laboratory for Nuclear Science and Department of 
Physics, Massachusetts Institute of Technology, Cambridge, Mas- 
sachusetts 01239). Phys. Rev., D; 14: No. 2, 558-565(15 Jul 
1976). 

The results for the spectrum of bound states and of solitons 
first deduced by Dashen, Hasslacher, and Neveu for a model of in- 
teracting fermions by techniques of functional integration are ob- 
tained here by methods based on Heisenberg field mechanics 
analogous to those applied previously to models of self-interacting 
bosons. The method of solution is suggested by a simplified physi- 
cal picture of the bound states: These are computed in a Hartree 
approximation in which the self-consistent potential is a sum of 
contributions from the fermions (and antifermions) occupying or- 
bitals in the conventional many-body picture and from the vacuum 
fluctuations of single-closed-loop type. In the same approximation 
the self-consistent field generated by the heavy soliton is a result of 
the vacuum fluctuations alone. As the main new technical con- 
tribution, we deduce and solve directly equations determining the 
self-consistent fields as well as the amplitudes (‘’wave functions’’) 
from which these are constructed. We comment on the degeneracy 
of the heavy soliton state. (AIP) 


1983 Effects on boundary conditions of massless two-dimen- 
sional electrodynamics in a static bag. Freedman, B.; Krapchev, V. 
(Laboratory for Nuclear Science and Department of Physics, Mas- 
sachusetts Institute of Technology, Cambridge, Massachusetts 
02139). Phys. Rev., D; 14: No. 2, 566-577(15 Jul 1976). 

We investigate the behavior of massless two-dimensional 
quantum electrodynamics when the fields are confined tc 4 static 
string. Surface modifications of the equal-time commutation rela- 
tions are studied, and the generating functional is constructed, 
consistent with the linear boundary conditions of the theory. It is 
shown that massive scalars exist i t of the size of the 
cavity. The boundary condition of the initial fields constrain the 
boson field to vanish at the end points of the bag. We further 
demonstrate that the short-distance behavior of the theory is unaf- 
fected by the introduction of linear boundary conditions. (AIP) 
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1984 Mass spectra in some two-dimensidnal models. Nussinov, 
S. (Department of Physics, Institute for Advanced Study, Prin- 
ceton, New Jersey 08540). Phys. Rev., D; 14: No. 2, 647-649(15 
Jul 1976). 

We show that a simple ‘’closure’’ assumption of the bound- 
state poles leads in relativistic two-dimensional models to specira 
of the form m/subn/ = 2M cos(n@,). (AIP) 


1985 Statistical analysis of Feynman diagrams. Bender, C.M.; 
Wu, T.T. (Department of Mathematics, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139). Phys. Rev. Lett.; 
37: No. 3, 117-120(19 Jul 1976). 

The methods of statistical mechanics are used to evaluate 
sums of many-vertex Feynman graphs in a simple quantum-field- 
theory model. (AIP) 


1986 Vacuum periodicity in a Yang-Mills quantum theory. 
Jackiw, R.; Rebbi, C. (Laboratory for Nuclear Science and Physics 
Department, Massachusetts Institute of Technology, Cambridge, 
Massachusetts). Phys. Rev. Lett.; 37: No. 3, 172-175(19 Jul 1976). 

We propose a description of the vacuum in Yang-Mills 
theory and arrive at a physical interpretation of the pseudoparticle 
solution and the attendant violation of symmetries. The existence 
of topologically inequivalent classical gauge fields give rise to a 
family of quantum mechanical vacua, parameterized by a CP-non- 
conserving angle. The requirement of vacuum stability against 
oA) transformations renders the vacua chirally noninvariant. 


SCATTERING THEORY 
REFER ALSO TO CITATION(S) 2104 


1987 (LBL—4998) Recent developments in semiclassical 
mechanics: eigenvalues and reaction rate constants. Miller, W.H. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 
1976. Contract W-7405-ENG-48. 17p. (CONF-760467—1). Dep. 
NTIS $3.50. 

From 2. international congress of quantum chemistry; New 
—. Louisiana, United States of America (USA) (19 Apr 
1976). 

A semiclassical treatment of eigenvalues for a multidimen- 
sional non-separable potential function and of the rate constant for 
a chemical reaction with an activation barrier is presented. Both 
phenomena are seen to be described by essentially the same 
semiclassical formalism, which is based on a construction of the 
total Hamiltonian in terms of the complete set of '’good’’ action 
variables (or adiabatic invariants) associated with the minimum in 
the potential energy surface for the eigenvalue case, or the saddle 
point in the potential energy surface for the case of chemical reac- 
tion. 


1988 (RLO—2041-135) Infrared behavior of the Reggeon 
field theory for the pomeron. Bardeen, W.A.; Dash, J.W.; Pinsky, 
S.S.; Rabl, V. (Fermi National Accelerator Lab., Batavia, Ill. 
(USA); Stanford Univ., Calif. (USA). Inst. of Theoretical Physics; 
Oregon Univ., Eugene (USA). Inst. of Theoretical Science; Ohio 
State Univ., Columbus (USA). Dept. of Physics; Syracuse Univ., 

N.Y. (USA). t. of Physics). 1975. Contract E(45-1)-2230. 
26p. (G00. 1548155). Dep. NTIS $4.00. 

The infrared structure of Reggeon field theory is in- 
vestigated using renormalization group methods. The infrared fixed 
point where only the phi® interaction is nontrivial is shown to be 
stable with respect to all higher order interactions within the con- 
text of perturbation thec ry both at D = 2 and in the epsilon-expan- 
sion. This may imply tiat the asymptotic behavior of the total 
cross section is model in Jependent. 


1989 Intercept of the Pomeron. Abarbanel, H.D.I.; Bronzan, 
J.B.; Schwimmer, A.; Sugar, R.L. (Fermi National Accelerator 
Laboratory, Batavia, Illinois 60510). Phys. Rev., D; 14: No. 2, 
632-646(15 Jul 1976). 

We show that in Reggeon field theory the intercept of the 
interacting Pomeron must be less than or equal to 1. The intercept 
is equal to 1 only when the bare intercept has a critical value. 
When the bare intercept exceeds the critical value a Pomeron field 
Operator acquires a vacuum expectation value, and a discrete sym- 
metry of the Lagrangian is spontaneously broken. It turns out that 
symmetry breaking is unacceptable even though a (0) < 1. There- 
fore, Reggeon field theory appears to be valid only when the bare 
intercept does not exceed the critical value. (AIP) 
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NUCLEAR PHYSICS 


REFER ALSO TO CITATION(S) 2069 


1990 (ORNL/CSD/TM—4) 218-group neutron cross-section 
library in the AMPX master interface format for criticality safety 
studies. Ford, W.E. III; Webster, C.C.; Westfall, R.M. (Oak Ridge 
National Lab., Tenn. (USA)). Jul 1976. Contract W-7405-eng-26. 
50p. Dep. NTIS $4.50. 

A Ps, 218 neutron group cross-section library in the AMPX 
master interface format has been generated from ENDF/B-IV data 
for 65 nuclides of primary interest in criticality safety calculations. 
The library was generated with the AMPX modular code system. 
Procedures used to generate the cross sections and the organiza- 
tion of the library are described. 


1991 Proceedings of the international conference on nuclear 
structure and spectroscopy, Amsterdam, September 9—13, 1974. 
Volume 1. Contributed papers. Blok, H.P.; Dieperink, A.E.L. 
(eds.). Amsterdam; Scholar’s Press (1974). 264p. (CONF- 
740934—(Absts.)). 

From International conference on nuclear structure and 
spectroscopy; Amsterdam, Netherlands (9 Sep 1974). 

Brief summaries of 233 contributed Papers are presented. 
(SDF) 


1992 Nuclear data sheets. Nucl. Dats Sheets; 18: No. 1, 
vp(May 1976). 

This is a guide to experimental cntee physics papers 
published between the dates August 16, 1975, and December 15, 
1975. Information is described by key words, enabling the user to 
ascertain quickly which papers are relevant to his or her interest. 
An index to all experimental papers containing results from 
nuclear reactions is included. (BJG) 


1993 Exact Doppler broadening of tabulated cross sections. 
Cullen, D.E. (Univ. of California, Livermore); Weisbin, C.R. Nucl. 
Sci. Eng.; 60: No. 3, 199-229(Jul 1976). 

The SIGMA1 kernel broadening method is presented to 
Doppler broaden to any required accuracy a cross section that is 
described by a table of values and linear-linear interpolation in 
energy-cross section between tabulated values. The method is 
demonstrated to have no temperature or energy limitations and to 
be equally applicable to neutron or charged-particle cross sections. 
The method is qualitatively and quantitatively compared to con- 
temporary approximate methods of Doppler broadening with par- 
ticular emphasis on the effect of each approximation introduced. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


1994 Four-body bound states from the Schrodinger equation 
with separable potentials. Gibson, B.F.; Lehman, D.R. (Theoretical 
Division, Los Alamos Scientific Laboratory, University of Califor- 
nia, Los Alamos, New Mexico 87545). Phys. Rev., C; 14: No. 2, 
685-691(Aug 1976). 

The coupled, two-variable integral equations that determine 
the four-body bound state, when the interactions are represented 
by separable potentials, are derived from the Schrodinger equation 
instead of the Yakubovsky t-matrix equations. The integral equa- 
tions are solved numerically for simple s-wave potentials without 
resort to separable expansions of their kernels. For rank-one 
potentials the a particle is severely overbound. Sensitivity to the 
singlet effective a and the tensor component of the triplet in- 
teraction is discussed. (AIP) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 1952 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 1952 


1995 Coulomb dissociation of relativistic '"*C and '"*O nuclei. 
Heckman, H.H.; Lindstrom, P.J. (Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720). Phys. Rev. 
Lett.; 37: No. 1, 56-59(5 Jul 1976). 

The dissociation of relativistic ""C and "O nuclei by the 
Coulomb fields of target nuclei has been inferred from the syste- 
matics of cross-section data. Coulomb contributions to the total 
fragmentation cross sections are interpreted by the Weizscker-Wil- 
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liams method. The minimum-impact parameters deduced by this 
method are characterized by radial ial overlap distances com 

to the eee thicknesses of the interacting nuclei, compatible 
with the effects of nuclear absorption. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2039 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 1888, 1890, 2064, 2091 


1996 *H(p, pp) n reaction as a probe of the short-range 
nuclear force. Haftel, M.I.; Petersen, E.L.; Wallace, J.M. (Naval 
Research Laborato ry, Washington, D. C. 20375). Phys. Rev., C; 
14: No. 2, 419-437(Aug 1976). 

We examine the feasibility of using the *H(p, pp) n reaction 
as a means of extracting information about the short-range 
behavior of the nuclear force not obtainable from N-N scattering 
experiments. To do this we use several separable potentials and ex- 
amine the predicted cross section in various regions of phase space 
and for beam energies between 14 and 65 MeV. The questions 
that we address are likely to be insensitive to Coulomb effects. 
Both the form factor and the energy dependence of the potentials 
have been modified from the usual Yamaguchi form. The form of 
the energy dependence is chosen to obtain phase-shift equivalence 
for two different form factors while guaranteeing a unitary two- 
body scattering amplitude. The sensitivity of breakup results to the 
on-shell and off-shell aspects of the nuclear force is examined and 
discussed. Significant on-shell sensitivity occurs for breakup am- 
plitudes in all states and for cross sections over all regions of phase 
space. Off-shell sensitivity appears only in the S = 1/2, L = 0 
breakup amplitudes, with all S = 3/2 and all L > 0 amplitudes ex- 
hibiting negligible off-shell dependence. This result leads to only a 
very small (< or = 5%) off-shell sensitivity for quasifree scattering. 
However, cross sections far from quasifree scattering, and in par- 
ticular cross sections in the final-state interaction region of phase 
space, exhibit as much as a 50% variation for phase-shift- 
equivalent potentials. This sensitivity is small at low beam energy 
and increases with increasing energy. The energy dependence at 
negative energies of one potential is also altered to adjust the 
triton binding energy. This enables us to compare phase-shift- 
equivalent potentials differing off shell but predicting the same 
triton binding energy. The energy dependence of this potential is 
somewhat unconventional. Fixing of the triton binding energy 
reduces the off-shell sensitivity appreciably only for E approxi- 
mately-less-than 20 MeV. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


1997 Structure of low-lying positive-parity states of “O. 
Lawson, R.D.; Serduke, F.J.D.; Fortune, H.T. (Argonne National 
Laboratory, Argonne, Illinois 60439). Phys. Rev., C; 14: No. 3, 
1245-1263(Sep 1976). 

Data on single-nucleon transfer, (t, p) cross sections, and 
static and dynamic electromagnetic properties place severe limita- 
tions on the structure of the low-lying positive-parity states of '*O. 
We deduce wave functions that best reproduce these data by use 
of a model space that includes one collective state each of spin O*, 
2*, and 4*, together with all basis states formed from a closed re) 
core plus two d/sub 5/2/, s/sub 1/2/ neutrons and up to one d/sub 
3/2/ neutron. There is need for only a small d/sub 3/2/ admixture. 
The 0* collective configuration is the dominant constituent of the 
O*, state at 3.63 MeV, and the 2* collective configuration 
dominates the 2*, state at 5.25 MeV. Overall, the data favor a 
small negative value (Q/e = - 5 fm*) for the quadrupole moment 
of the first 2* level. The matrix elements of the Hamiltonian that 
reproduce both the observed energies and transition rates are con- 
structed. Several experiments are suggested to probe further the 
structure of this nucleus. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 1995 
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1998 (ORO—4856-53) Deuteron break-up effects in (p,d) 
reactions at 65 MeV. Wales, G.L.; Johnson, RC. (Maryland Univ., 
College Park (USA). . of Physics and eee bays 1976. 
Contract a ee 2p. Dep. NTIS $3.50 

The role of three-body channels in the of (p,d) 
reactions on "C and “‘N at 6S. MeV is re-examined using the John- 
son—Soper approach. Excellent agreement is obtai d with data 
when known properties of the nucleon-nucleus interaction are in- 
cluded in a consistent way. 


1999 Application of the direct-semidirect model to the in- 

of El and E2 strength in -— /sub pol/, yo)"*N. 
Snover, K.A.; Bussoletti, J.E.; WSrlews K Trainor. T.A.; Mc- 
Donald, A.B. (Department of Physics, University of Washington, 
Seattle, Washington 98195). Phys. Rev. Lett.; 37: No. 5, 273- 
275(2 Aug 1976). 

Direct-semidirect radiative-capture calculations are com- 
pared to new detailed '*C(p/sub pol/,y.)"*N measurements in the 
giant-dipole-resonance region. The calculations provide a good 
description of the data by including only direct E2 and direct plus 
collective El. The experimentally determined E2 cross section ex- 
hausts (6.8 +- 1.4) % of the isoscalar sum rule and shows no sign 
of a resonance. (AIP) 


2000 Overlapping 10* and 12* resonances near E/sub c.m./ = 
18.5 MeV in "C tC. Fortune, H.T.; Headley, S.C.; Medsker, 
L.R.; Braid, T.H.; Segel, R.E.; Raghunathan, K. (Physics Depart- 
ment, University of Pennsylvania, Philadelphia, Pennsylvania 
19174). Phys. Rev., C; 14: No. 3, 1271-1272(Sep 1976). 

The confusing situation near E/sub c.m./ = 18.5 MeV in "C 
+ "C can be understood as arising from the presence of over- 
lapping 10* and 12+ resonances, both of which are exhibited in 
12C(#2C, a)*Ne (g.s.). The presence of both in “C(##C, *Be)**O 
(g.s.) has been previously reported by Fletcher et al. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 1869, 2064 


(LA-UR—76-1129) Improved analysis of Coulomb- 
nuclear interference experiment for in "0. Johnson, M.B.; 
Cooper, M.D. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-ENG-36. 22p. (CONF-760561—3). Dep. NTIS 
$3.50. 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

The small-angle elastic scattering data of Mutchler et al., for 
1%6Q were analyzed, and it was estimated that the real part of the 
forward amplitude vanishes at T/sub m/ = 178 +- 4 MeV, a result 
substantially higher in energy than previously reported. This analy- 
sis is simpler than the standard one; one determines the Bethe 
phase and the real and imaginary amplitudes directly from the 
data. The extracted Bethe phase is consistent with the theory of 
West and Yennie. Results for "°C are also reported. 


2002 Li, Be, and B production in reactions of 45—100 MeV 
protons with "*C: Astrophysical implications. Roche, C.T.; Clark, 
R.G.; Mathews, G.J.; Viola, V.E. Jr. (Cyclotron Laboratory and 
Department of Chemistry, University of Maryland, College Park, 
Maryland 20742). Phys. Rev., C; 14: No. 2, 410-418(Aug 1976). 

Cross sections for the production of mass 6 to 11 isobars 
from proton spallation of carbon targets have been measured at 
bombarding energies of 45, 55, 60, 65, 75, and 100 MeV. Isotopic 
cross sections for Li and Be have also been measured at 100 MeV. 
The excitation functions for these reactions have been used to test 
theories of Li, Be, and B nucleosynthesis. The measured 
abundance ratios for ''B/"°B and B/Be can be reproduced using the 
experimental cross sections and astrophysical models which 
propose LiBeB synthesis in nuclear reactions well above the 
threshold energy. In order to obtain the natural ’Li/*Li, Li/Be, and 
Li/B abundance ratios, however, it is concluded that a substantial 
amount of “*Li must be synthesized via some lower energy 
mechanism. (AIP) 


2003 Cross sections for the ’Li(p, n)’Be reaction between 4.2 
and 26 MeV . Poppe, C.H.; Anderson, J.D.; Davis, J.C.; Grimes, 
S.M.; Wong, C. (Lawrence Livermore Laboratory, Livermore, 
California 94550). Phys. Rev., C; 14: No. 2, 438-445(Aug 1976). 
Using pulsed-beam neutron time-of-flight spectrometry rela- 
tive differential cross sections for "Li(p, no)’Be(g.s.) and "Li(p, 
n,)’Be* (0.431 MeV) have been measured over the laboratory an- 
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ular range 3.5degree to ane and from an incident bom- 
Coding energy of 4.2 to 26 MeV. These cross sections have been 
integrated over angle and at 5 MeV the resulting integral was nor- 
malized to the absolute measurement of Macklin and Gibbons in 
order to obtain absolute differential and total cross sections for 
each neutron group. At energies above 6 MeV the 3.5degree cross 
section for each group decreases monotonically, reaching a 
minimum at about 12 MeV. Both cross sections then increase, the 
ground-state cross section approaching a center-of-mass value of 
15 mb/sr at 26 MeV. The forward-angle ratio of n, to ny neutrons 
remains around 30% from 8 to 26 MeV, obtaining a maximum of 
about 35% at 26 MeV. The integrated cross sections, on the other 
hand, both decrease from 6 MeV to the maximum energy. 
Neutrons from states in 7Be at 4.55, 6.51, 7.19, and possibly 10.79 
MeV as well as those from three-body breakup were also observed 
in this experiment. (AIP) 


2004 Alpha-transfer reactions in light nuclei. II. @He, 7Be) 
pickup reaction. Pisano, D.J.; Parker, P.D. (Wright Nuclear Struc- 
ture Laboratory, Yale University, New Haven, Connecticut 
06520). Phys. Rev., C; 14: No. 2, 475-490( Aug 1976). 

The (*He, 7Be) reaction has been studied at a laboratory 
energy of 25.5 MeV for '*O and *Mg targets and at energies of 
25.5, 27.0, and 29.0 MeV for a "C target. Angular distributions 
have been measured from @/sub lab/ = 1S5degree to 160degree for 
transitions to low-lying states in the residual nuclei. The resulting 
angular distributions have been analyzed (1) using an exact-finite- 
range distorted-wave Born-approximation formalism including 
multistep processes and (2) using a Hauser-Feshbach compound- 
nuclear model. In general, the shapes of the forward angle (*He, 
™Be) data are well described by the finite-range distorted-wave 
Born-approximation and finite-range coupled-channels Born-ap- 
proximation calculations. The magnitude of the measured transi- 
tion to the 1.63-MeV (2*) state in Ne is approximately 100 times 
larger than predicted by an SU; theory for a simple one-step 
transition, and this transition is shown to be an example in which a 
finite-range coupled-channels Born-approximation analysis is 
required. Arguments concerning the direct nature of the reaction 
process populating these states are discussed, and spectroscopic in- 
formation is extracted. (AIP) 


2005 Alpha-transfer reactions in light nuclei. III. (’Li, t) 
stripping reaction. Cobern, M.E.; Pisano, D.J.; Parker, P.D. 
(Wright Nuclear Structure Laboratory, Yale University, New 
Haven, Connecticut 06520). Phys. Rev., C; 14: No. 2, 491- 
505(Aug 1976). 

The "C(’Li, t)'"*O and '*O(’Li, t)?°Ne reactions have been 
studied at a beam energy of 38 MeV. At this energy these reac- 
tions exhibit a high selectivity for populating a-particle cluster 
states. The angular distributions for these states have been 
analyzed using an exact-finite-range coupled-channels Born-ap- 
proximation code incorporating final-state cluster wave functions 
derived from an a-core folded potential. The resulting a-particle 
spectroscopic factors (S/sub alpha/) for the 0*, 2+, and 4* mem- 
bers of the *°Ne ground state band are in good agreement with 
cluster model predictions. For the 7.12-MeV (17) state in '*O, the 
spectroscopic factor (S/sub alpha/ = 0.20) is consistent with other 
analyses but is uncertain by a factor of 2 due to the presence of 
significant compound-nuclear contributions to this transition. In 
general, for those states which are not selectively populated at for- 
ward angles the measured angular distributions are well described 
by a Hauser-Feshbach calculation. In particular it is shown that 
both the magnitude and shape of the angular distributions for the 
11.10-MeV (4+) state populated in the "C(®Li, d)'"*O and "C(’Li, 
t)'*O reactions can be well accounted for in terms of statistical 
compound-nuclear contributions. The elastic scattering of ’Li ions 
from several light targets has also been studied and optical-model 
potentials derived. (AIP) 


2006 Reactions induced by “C on "C, "O, *Si, and *S. 
Westfall, G.D.; Zaidi, S.A.A. (The University of Texas at Austin, 
Austin, Texas 78712). Phys. Rev., C; 14: No. 2, 610-618(Aug 
1976). 

Angular distributions for the reactions "C("C, %C)"C, 
2C(8C, *Be)'*0, *O(8C, 3C)'*O, OBC, *C)'70* (0.871 MeV), 
*Si(C, °C)*Si, *Si(3C, *C)**Si, *Si(3C, *C)**Si* (1.27 MeV), 
"S(%C, “N)"Al, @S("C, “9C)"S, “S("C, “CS, *S("C, 
12C )8S* (0.841 MeV), and *S('3C, '*N)*!P have been measured in 
fine steps between @/sub lab/ = 4degree and @/sub lab/ = 40degree 
at the bombarding energy of 36 MeV. Elastic scattering data are 
fitted by optical-model calculations and the parameters of the 
potential are deter.r ined. The neutron-transfer and proton-pickup 
reaction cross secti::ns are compared with the predictions of the 
exact finite-range distorted-wave Born-approximation. The calcu- 
lated angular distributions reproduce the gross features of the data 
but not the details. The quantitative agreement of the determined 
spectroscopic factors with the spectroscopic factors found from 
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ing cluster-model 
experiment is 


reaction "C('°C, *Be)'*O has been anal us’ 
form factors. The agreement between theory 

poor. The measured angular distribution is, however, well 
described by vertical-bar P,9(cos@) vertical-bar*. (AIP) 


2007 Pion-nucleus total cross sections in the (3, 3) resonance 
region. Carroll, A.S.; Chiang, I.; Dover, C.B.; Kycia, T.F.; Li, K.K.; 
Mazur, P.O.; Michael, D.N.; Mockett, P.M.; Rahm, D.C.; Rubin- 
stein, R. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., C; 14: No. 2, 635-638(Aug 1976). 

The results of total cross section measurements are 
presented for w*~ on targets of natural Li, C, Al, Fe, Sn, and Pb in 
the region of 65—320 MeV laboratory kinetic energy. The data 
are fitted with a simple phenomenological model, which allows one 
to extract the A dependence of the peak energy and the width 
which characterize the pion-nucleus interaction. (AIP) 


2008 '2C(p, pn)"'C cross section at 800 MeV. Hogstrom, K.R. 
(T. W. Bonner Nuclear Laboratories, Rice University, Houston, 
Texas 77001). Phys. Rev., C; 14: No. 2, 753-754(Aug 1976). 

The "C(p, pn)"C reaction cross section has been measured 
at 800 MeV by the method of activation analysis. The value of 
32.0 +- 1.0 mb is about 8% greater than the normally ysed inter- 
polated value of Cumming. (AIP) 


2009 "B(y, m~)"C cross section near threshold. Min, K.; 
Stoler, P.; Trentalange, S.; Winhold, E.J.; Yergin, P.F.; Bernstein, 
A.M.; Turchinetz, W.; Sastry, K.S.R. (Physics Department, 
Rensselaer Polytechnic Institute, Troy, New York 12181). Phys. 
Rev., C; 14: No. 3, 807-814(Sep 1976). 

Yields for the "B(y, mw ) reaction have been measured 
between its threshold at 142.0 MeV and 169 MeV by observing 
the residual "'C activity. The reaction was initiated by thin-radiator 
bremsstrahlung. Measurements were made in 1 MeV steps up to 
150 MeV, and in larger steps above this. The present results are 
consistent with previous data for this reaction obtained at higher 
energies. The cross section values near threshold deduced from the 
data are compared to recent preliminary theoretical values. (AIP) 


2010 (a, *Be) reaction in the 1p shell. Wozniak, G.J.; Stahel, 
D.P.; Cerny, J.; Jelley, N.A. (Department of Chemistry and 
Lawrence Berkeley Laboratory, University of California, Berkeley, 
California 94720). Phys. Rev., C; 14: No. 3, 815-834(Sep 1976). 

A "Be identifier of high detection efficiency was utilized to 
investigate the (a, *Be) reaction on "*O, ™N, “N, 8C, "C, "B, "B, 
and *Be targets at bombarding energies between 65 and 72.5 MeV. 
Differential cross sections were measured from 6@/sub c.m./ = 
20degree—70degree for solid targets and over a more restricted 
range for the nitrogen gas targets. Excitation functions were ob- 
tained over a larger energy range for the "C and "*O targets. At 
these energies, the (a, Be) reaction was found to proceed 
predominantly via a direct a-cluster pickup mechanism and to 
populate strongly only those levels consistent with this mechanism. 
The data were analyzed in the framework of the exact finite-range 
disorted-wave Born approximation. Absolute and relative a-parti- 
cle spectroscopic factors were extracted for 22 states using finite- 
range distorted-wave Born approximation. Good agreement was 
found between these experimental values and the theoretical pre- 
dictions of Kurath and of Rotter for the extent of a clustering in 
these light nuclei. (AIP) 


2011 Neutron pickup by alpha particles to unbound states. 
Brown, D.R.; Halpern, I.; Calarco, J.R.; Russo, P.A.; Hendrie, 
D.L.; Homeyer, H. (Nuclear Physics Laboratory, University of 
Washington, Seattle, Washington 98195). Phys. Rev., C; 14: No. 3, 
896-907(Sep 1976). 

Two conspicuous peaks are observed in the two-dimensional 
coincidence spectra of @ particles and neutrons emitted in bom- 
bardments of "C, Rh, Pb, and U with 90 MeV a particles. 
Through their energy-angle correlation these peaks are identified 
as arising from the b up products of *He (g.s.) formed in the 
(a, He(g.s.)) reaction. A somewhat less prominent peaking of 
events is identified as the signature for the breakup of *He* (1.8 
MeV) formed by two-neutron pickup. A distorted-wave Born-ap- 
proximation calculation was carried out for the (a, *He(g.s.)) reac- 
tion on 7*Pb and was found to fit the measurements. The large dif- 
ferential cross section for the (a, *He(g.s.)) reaction confirms an 
earlier interpretation of the somewhat square structure observed in 
the spectra of inelastically scattered a particles. (AIP) 


light-ion reactions varies from excellent yeed si The a-transfer 
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2012 Alpha-transfer reactions in light nuclei. I. An exact- 
finite-range coupled-channels analysis. Pisano, D.J. (Wright Nuclear 
Structure Laboratory, Yale University, New Haven, Connecticut 
06520). Phys. Rev., C; 14: No. 2, 468-474( Aug 1976). 

The importance of includin multistep inelastic processes in 
a-particle-transfer reactions in light nuclei is discussed, and the 
necessity of using an exact-finite-range analysis of such reactions is 
emphasized. A formalism for the treatment of such reactions in an 
exact-finite-range Born approximation which includes inelastic ef- 
fects to all orders is presented. An example from the Bar 
™Be)**Ne reaction in which it is to use this anal 


order to understand the experimental data is discussed. (AIP 
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ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2015, 2039 


2013 Decay schemes for high-spin states in * * *"Ci and *’Ar 
from heavy-ion fusion-e reactions. Warburton, E.K.; Ol- 
ness, J.W.; Poletti, A.R.; Kolata, J.J. (Brookhaven National 
Laboratory, mo New York 11973). Phys. Rev., C; 14: No. 3, 
996-1009(Sep 1976). 

The y-ray decays of high-spin states in * * *"Cl and *Ar 
were studied via heavy-ion-induced reactions involving '*N and "O 
bombardment of targets of * Mg and *’Al. Decay schemes and 
spin-parity assignments were deduced from yy-coincidence mea- 
surements, y-ray angular distribution and linear polarization mea- 
surements, and recoil-distance lifetime measurements. The ob- 
served levels are compared to predictions of the weak-coupling 
model. It is concluded that all the observed high-spin states can be 
assigned to configurations based on one- or two-nucleon excita- 
tions from the (2s, 1d) shell into the (If, Ip) shell, and that not all 
the energetically available yrast levels of these configurations have, 
as yet, been found. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 2004, 2005, 2006, 2007, 2013, 
2064, 2091 


2014 (COO—3427-14) Nuclear Chemistry Research. Annual 
progress report, 1 January—31 December 1975. Wolke, R.L. 
(Pittsburgh Univ., Pa. (USA). Dept. of Chemistry). 1976. Contract 
E(11-1)-3427. 42p. Dep. NTIS $4.00. 

Research is summarized on heavy ion fusion reactions, 
equilibrium charge-state distributions of heavy ions, the statistics of 
low level counting, and strontium and radiostrontium in marine 
mollusc shells. A list of publications is included. (JFP) 


2015 Excitation of three isospin modes of the giant magnetic 
dipole resonance in mass 24 isobars. Peterson, R.J.; Cecil, F.E.; 
Ristinen, R.A.; Flynn, E.R.; Stein, N.; Sherman, J.D. (Nuclear 
Physics Laboratory, Department of Physics and Astrophysics, 
University of Colorado, Boulder, Colorado 80309). Phys. Rev., C; 
14: No. 3, 868-877(Sep 1976). 

All three isospin modes of two T = 1, 1* states in mass 24 
have been studied by (*He, t), (#He, *He’), and (t, *He) reactions 
on *Mg. The relative strengths of the two 1* states in each reac- 
tion agree with the relative strengths of the electromagnetic transi- 
tions, but the shapes and magnitudes of the charge-exchange data 
are not as predicted by a one-step interaction with a central force. 
It is necessary to perform a two-step coupled-channel Born-ap- 
proximation calculation via intermediate ‘He channels using mixed 
wave functions to account for the results. (AIP) 


2016 Inelastic effects in heavy-ion one-neutron transfer on 
**Mg. Sinclair, D.; Chait, B.T.; Kahana, S.; Nilsson, B.S. (Nuclear 
Ph Laboratory, Keble Road, Oxford OX1 3RH, United King- 
dom). Phys. Rev., C; 14: No. 3, 1033-1037(Sep 1976). 

The *Me("C, 2C)7Mg and *Mg("C, “C)*Mg reactions 
have been studied at 35 MeV incident energy. Since distorted 
wave Born approximation calculations fail to fit many features of 
the data, the effects of inelastic excitation of the target and projec- 
tile systems are in ted and found to be important. In particu- 
lar the L = | excitation of the 3/2* state in *”Mg state transitions is 
found to be anomalous in a fashion similar to that in earlier experi- 
ments using other targets and projectiles. The inclusion of a 
multistep route permitting a spectroscopically strong p/sub 3/2/ 

yields d/sub 3/2/ transition, in addition to the one-step p/sub 1/2/ 
Yields d/sub 3/2/ transition, goes a long way towards removing the 
anomaly. (AIP) 
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_ Calculated nucleon spectra at several angles from 192-, 

500-, 700-, and 900-MeV “C on “Fe. Bertini, eae Gs Santoro, R.T.; 
Hermann, oO. W. (Oak Ridge National Leborstory, Gk Ten- 
nessee 37830). Phys. Rev., C; 14: No. 2, 590-595( Aug 1978) 

Neutron spectra were calculated as a function of angle 
between 0 and 110degree for "C on “Fe at 192, 500, 700, and 
900 MeV. Proton tra were calculated for the same angular 
range but for A a. Ao 2-MeV "C on “Fe. The most significant pro- 
perty of these tra is that there is an appreciable number of 
neutrons emi with energies greater than the incident energy 
per nucleon at all angles investigated. (AIP) 


2018 Elastic electron scattering formalism for relativistic 
nuclear models. Miller, L.D. {usbeueeey for Nuclear Science and 
Department of Physics, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). Phys. Rev., C; 14: No. 2, 706- 
717(Aug 1976). 

The classical static equation of motion for a relativistic vec- 
tor field interacting through direct and derivative coupling with a 
spinor source term is presented in spherical coordinates. The equa- 
tion is generalized to include the effects of form factors at the vec- 
tor-spinor vertices. Using appropriate nucleon electromagnetic 
form factors and nuclear single-particle wave functions resulting 
from relativistic self-consistent model calculations of spherical 
nuclei, the contributions of the various components of the nucleon 
electromagnetic form factors to the effective nuclear charge dis- 
tributions and the elastic electron scattering cross sections for 
“Ca, “Ca, and Pb are analyzed. (AIP) 


2019 Application of Austern—Blair theory to the interference 
between Coulomb and nuclear excitation in the inelastic 
of heavy ions. Gelbke, C.K.; Cramer, J.G. (Nuclear Physics 
Laboratory, University of Washington, Seattle, Washington 
98195). Phys. Rev., C; 14: No. 3, 1048-1057(Sep 1976). 

The connection between elastic and inelastic scattering of 
heavy ions in the combined Coulomb and nuclear fields is 
discussed in terms of the Austern-Blair theory. It is shown that the 
first order distorted-wave Born-approximation inelastic scattering 
amplitudes may be obtained from the elastic scattering amplitudes 
to a good degree of accuracy. Consequently they contain essen- 
tially the same information about the nuclear potentials as the 
elastic scattering S-matrix elements. (AIP) 
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2020 Systematics of nuclear charge distributions in Fe, Co, Ni, 
Cu, and Zn deduced from muonic x-ray measurements. Shera, E.B.; 
Ritter, E.T.; Perkins, R.B.; Rinker, G.A.; Wagner, L.K.; Wohlfahrt, 
H.D.; Fricke, G.; Steffen, R.M. (University of California, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). 
Phys. Rev., C; 14: No. 2, 731-747( Aug 1976). 
The results of precise measurements of the energies of the 
2Ps/2 yields 1s,/, and 2p,/, yields 1s,/, muonic x-ray transitions of 
Fe, “Fe, *"Fe, “Fe, ACS, SNi, @Ni, “Ni, @Ni, “Ni, “Cu, “Cu, 
“Zn, “Zn, “Zn, and Zn are reported. The absolute energies and 
energy shifts between nuclei were measured with total errors of ap- 
proximately 40—60 eV (110 eV for Zn). The data were analyzed 
in terms of the Barrett moments of the nuclear charge distributions 
from which the equivalent nuclear radii R/subk/ and the isotopic 
and isotonic differences 5R/subk/ were computed. Particular atten- 
tion was given to higher-order corrections of the energies of the 
muonic states. Appropriate quantum electrodynamical corrections 
were calculated to all significant orders. Nuclear polarization cor- 
rections for multipole interactions up to and including L = 4 were 
computed for each isotope. The AA = 2 isotone shifts 5R/subk/ for 
even A isotopes show a strong shell closure effect at Z = 28, which 
5 uite independent of the neutron number. The AN = 2 isotope 
between even nuclei decrease smoothly and uniformly with 
seth N from N = 28 to N = 40 and are essentially indepen- 
dent of Z. The AN = | isotope shift reslts show a pronounced odd- 
even staggering effect. 
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2021 Beta-decay asymmetry from the decays of oriented “Mn 
and “Co. Hung, S. T; Krane, K.S.; Shirley, D.A. (Department of 
Chemistry ” Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94730). Phys. Rev., C; 14: No. 3, 
1162-1173(Sep 1976). 
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The B decay of **Mn has been investigated by measuring the 
angular distribution asymmetry of the positrons emitted from Mn 
oriented at low temperatures. The **Mn nuclei were polarized in 
an iron lattice and cooled by thermal contact with an adiabatically 
demagnetized paramagnetic salt. The itron asymmetry was 
determined by means of two independent techniques: the positrons 
were detected directly by using high-purity germanium detectors 
and indirectly by using Nal detectors to observe the annihilation y 
rays. These two techniques yielded a consistent result for the 
asymmetry, corresponding for this allowed decay to a ratio of the 
Fermi to Gamow—Teller matrix elements of y = C/sub V/M/sub 
F//C/sub A/M/sub GT/ = -0.144 +- 0.006. An auxiliary experiment 
on “Co gave a B asymmetry A = -0.971 +- 0.034, in excellent 
agreement with the theoretical value of -1 expected for maximal 
parity violation. (AIP) 


2022 Time reversal test in *’Fe. Cheung, N.K.; Henrikson, 
H.E.; Cohen, E.J.; Becker, A.J.; Boehm, F. (California Institute of 
Technology, Pasadena, California 91125). Phys. Rev. Lett.; 37: 
No. 10, 588-591(6 Sep 1976). 

The linear polarization of the E2-M1 122 keV y ray of *’Fe 
following the electron capture decay of polarized *"Co was mea- 
sured with a Compton polarimeter. An average time-reversal- 
noninvariant counting asymmetry of (-0.4 +- 0.8) x 10-5 was ob- 
tained. This corresponds to a phase angle between the E? and M1 
matrix elements of sineta= (-3.1 +- 6.5) x 107‘, consistent with 
time-reversal invariance. (AIP) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2014, 2039 


2023 Giant dipole resonances in *,5’,5°Co using polarized 
proton capture. Cameron, C.P.; Roberson, N.R.; Rickel, D.G.; Led- 
ford, R.D.; Weller, H.R.; Blue, R.A.; Tilley, D.R. (Duke University 
and Triangle Universities Nuclear Laboratory, Duke Station, Dur- 
ham, North Carolina 27706). Phys. Rev., C; 14: No. 2, 553- 
562(Aug 1976). 

The angular distributions of cross sections and analyzing 
powers have been measured for the “Fe(p, yo)*Co reactions 
throughout the giant dipole resonance regions of **,57,5°Co. In addi- 
tion, the 90degree yield curve has been measured for the **Fe(p, 
Yo)*Co reaction for E/subp/ from 5.0 to 16.0 MeV in 100 keV 
steps. The data are analyzed to deduce the amplitudes and phases 
of the T matrix elements involved. The preferred solution indicates 
that the major change occurring in crossing the giant dipole 
resonance occurs in the relative phase between the d;/, and go/2 
amplitudes. The implications of these results are discussed vis a vis 
the isospin splitting of the giant dipole resonance. (AIP) 


2024 Mean lifetimes of the “Sc 1648, 1652, 1681, and 1768 
keV levels. Coffin, J.P.; Jundt, F.; Gallmann, A.; Warburton, E.K. 
(Laboratoire de Physique Nucleaire et d'Instrumentation 
Nucleaire, Centre de Recherches Nucleaires et Universite Louis 
Pasteur, Strasbourg, France). Phys. Rev., C; 14: No. 3, 861- 
867(Sep 1976). 

The lifetimes of four “Sc levels in the range of excitation 
energy 1.6—1.8 MeV have been measured by the Doppler shift at- 
tenuation method as follows [E/sub x/ (in keV); tau (in fs)]: 
(1648.28 +- 0.5; 180 +- 28), (1651.63 +- 0.5; 155 +- 35), (1680.6 
+- 0.5; 140 +- 33), (1767.6 +- 0.5; 80 +- 17). The y decays of the 
1648- and 1652-keV levels had not been previously reported. 
More definitive branching ratios must be obtained for these levels 
before the nuclear structure information inherent in these mea- 
surements can be utilized. (AIP) 


2025 Lifetimes of yrast states in *'Ti, **Ti, and **V. Brown, 
B.A.; Fossan, D.B.; Poletti, A.R.; Warburton, E.K. (State Universi- 
ty of New York, Stony Brook, New York 11794). Phys. Rev., C; 
14: No. 3, 1016-1022(Sep 1976). 

The *Li and *Li bombardment of “*Ca in conjunction with recoil 
distance measurements has been used to measure the mean lifetimes of 
excited states in °'Ti, 5*Ti, and ®*V: in ™Ti, 2754-keV level (tau = 1.2 
+— 0.4 nsec) and 2344-keV level (tau = 13.9 + — 2.3 psec); in **Ti, 
3027-keV level (tau = 36.7 + — 6.3 psec); in 5*V, 2541-keV level (tau = 
7.7 + — 0.5 psec). The y-ray decay schemes and lifetimes are consistent 
with an interpretation involving yrast states of the (rlf/sub 7/2/)/sub n/ 
x (v2p/sub 3/2/,If/sub 5/ _— 1/2/)/sub m/ configuration where 
n = 2 or 3 and m = 1 or 2. The experimental level energies and B(E2) 
CAI) are compared with shell model calculations by Horie and Ogawa. 


2026 g factor of the 738 keV state in “K. Wender, S.A.; 
Gould, C.R.; Tilley, D.R.; Rickel, D.G.; Turner, J.D.; Roberson, 
N.R. (North Carolina State University, Raleigh, North Carolina 
27607). Phys. Rev., C; 14: No. 3, 1179-1182(Sep 1976). 


ERA VOL. 2, NO. 1 


The g factor of the 738 keV second excited state in “K has 
been measured using a perturbed angular correlation technique. A 
value for the half-life was also obtained. The level was populated 
via the “Ar(a, p)“K reaction at 15 MeV with a pulsed beam. The 
spin precession was measured in an external magnetic field of ~ 
3.8 and 5.4 kOe. The measured g factor is + 1.28 +- 0.04, which is 
consistent with the reported spin of 7/2~. A comparison of the g 
factor with other 7/2~ states in the odd potassium isotopes and the 
ground state moments of the odd scandium isotopes reveals the 
state to be predominantly single particle in nature. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 2007, 2023, 2024, 2025 


2027 (ORNL/TM—5416) Re-measurement of the neutron-in- 
duced gamma-ray production cross sections for iron in the energy 
range 850 keV less than or equal to E/sub n/ less than or equal to 
20.0 MeV. Chapman, G.T.; Morgan, G.L.; Perey, F.G. (Oak Ridge 
National Lab., Tenn. (USA)). Jul 1976. Contract W-7405-Eng-26. 
79p. Dep. NTIS $5.00. 

Values of the gamma-ray production cross sections for 
neutron interactions with iron as reported by previous investigators 
have differed by as much as a factor of 1.5 or more at neutron 
energies greater than about 5 MeV. Because of this discrepancy, 
the measurements were repeated at ORNL using the ORELA as a 
pulsed source of neutrons with energies between 850 keV and 20 
MeV. The data were obtained using a Nal(Tl) gamma-ray spec- 
trometer oriented at an angle of 125° to the incident neutron 
beam. The sample was positioned in the beam at a distance of 
47.35 meters from the neutron source. The resulting data, 
presented as differential cross sections (d*sigma/dQdE) for gamma 
rays between 0.7 and 10.5 MeV, show good agreement with some 
previously published data, but are significantly different from 
previous ORNL measurements for neutron energies greater than 5 
MeV. 


2028 (ORNL/TM—5531) Mn(n,xy) reaction cross section for 
incident neutron energies between 0.2 and 20.0 MeV. Morgan, G.L. 
(Oak Ridge National Lab., Tenn. (USA)). Aug 1976. Contract W- 
7405-eng-26. 55p. Dep. NTIS $4.50. 

Differential cross sections for the neutron-induced gamma- 
ray production from natural manganese were measured for in- 
cident neutron energies between 0.2 and 20.0 MeV. The Oak 
Ridge Electron Linear Accelerator (ORELA) was used to provide 
the neutrons, and a Nal spectrometer, to detect the gamma rays at 
125°. The data presented are the double differential cross section, 
d*sigma/dQMeV for gamma-ray energies between 0.22 and 10.6 MeV 
for coarse intervals in incident neutron energy. The integrated yield of 
gamma rays of energies greater than 220 keV with higher resolution in 
the neutron energy is also presented. The experimental results are 
compared with the Evaluated Neutron Data Files (ENDF). 24 figures, 
21 tables. 


2029 Compound contributions in the anomalous back-angle 
elastic scattering of alpha particles from “Ca and “Ca. Eberhard, 
K.A.; Braid, T.H.; Renner, T.; Schiffer, J.P.; Vigdor, S. (Nuclear 
Physics Laboratory, University of Washington, Seattle, Washington 
98195). Phys. Rev., C; 14: No. 2, 548-552(Aug 1976). 

Excitation functions for a + “,“Ca elastic scattering have 
been measured with bombarding energies in the range of 20—27 
MeV in 50-keV steps at several angles between 150 and 
17Sdegree. For “Ca excitation functions were also taken in 10- 
keV steps over a limited interval. Statistical fluctuations were ob- 
served in all the excitation functions and were found to be 
generally stronger for “Ca than for “Ca. An analysis of the fluc- 
tuations yields a relative compound contribution of about 2% for 
“Ca and greater than about 5% for “Ca. The backward enhance- 
ment in a + “Ca scattering, observed by many previous workers, is 
shown to arise primarily from a direct contribution and not from a 
fluctuating compound one. (AIP) 


2030 Comparison of measured neutron spectra with predic- 
tions of an intranuclear-cascade model. Galonsky, A.; Doering, 
R.R.; Patterson, D.M.; Bertini, H.W. (Cyclotron Laboratory and 
Physics mt, Michigan State University, East Lansing, 
Michigan 48824). Phys. Rev., C; 14: No. 2, 748-752(Aug 1976). 

Neutron spectra resulting from bombardment of targets of 
*“Ca, ©Zr, Sn, and ™Pb with 45 MeV protons have been mea- 
sured at many angles between 0° and 160°. Intranuclear-cascade, 
Monte-Carlo calculations predict too many high-energy neutrons in 
the forward direction and too few neutrons, particularly high-ener- 
gy neutrons, at angles greater than ~ 45°. Beyond 90° the un- 
derprediction is by factors of 10 to 100. For angle-integrated spec- 
> — is reasonable agreement between theory and experiment. 
(AIP) 
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NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


2031 (UCRL-Trans—11098) Tables of binding energies of 
nucleons and energies of a and 8 decay of heavy-element isotopes. 
Kolesnikov, N.N.; Demin, A.G. (Joint Inst. for Nuclear Research, 
Dubna Sageegy Ls Jun 1976. Translation of JINR—P6-9420. 18p. 
Dep. NTIS $3. 

Tables ot binding energies and a and B deca resented 
for elements Z = 82 to 110. The ededahenl ant me are 
described. (JFP) 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 2031 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 1953, 1995 


NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 2020 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 2032 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 2021, 2033, 2034 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2023, 2033 


2032 Energy levels of Co. Ajzenberg-Selove, F.; Flynn, E.R.; 
Hansen, O.; Sherman, J.D.; Stein, N.; Sunier, J.W. (Department of 
Physics, University of Pennsylvania, Philadelphia, Pennsylvania 
19174). Phys. Rev., C; 14: No. 2, 767-771(Aug 1976). 

The @Ni(t, *He)®Co reaction has been used to study the 
level structure of Co using 24 MeV tritons and a quadrupole- 
dipole-dipole-dipole spectrometer with a helix detector system. At 
least 22 excited states of *Co have been observed with E/subx/ < 
2.2 MeV. These are discussed and compared with previous work. 
A new value for the mass of “Co is proposed. (AIP) 


MOMENTS AND SPIN 


2033 Nuclear moment of “Ni. Krane, K.S.; Rosen- 
blum, S.S.; Steyert, W.A. (Department of Physics, Oregon State 
University, Corvallis, Oregon 97331). Phys. Rev., C; 14: No. 2, 
650-652(Aug 1976). 

The nuclear magnetic dipole moment of “Ni has been 
deduced to be absolute value yz (0.69 +- 0.06) y/subN/, based on 
an analysis of the angular distribution anisotropies of the y radia- 
tion from the decay of “Ni polarized at low temperatures in a Ni 
host. The E2/M1 mixing ratio of several of the “Cu transitions 
have been deduced. (AIP) 


2034 Nuclear moment of Fe. Krane, K.S.; Rosen- 
blum, S.S.; Steyert, W.A. (Department of Physics, Oregon State 
University, Corvallis, Oregon 97331). Phys. Rev., C; 14: No. 2, 
653-655(Aug 1976). 

The nuclear magnetic moment of Fe has been determined 
to be absolute value u= (0.29 +- 0.03) u/subN/ based on measure- 
ment of the ani of the y radiation emitted following the 
decay of *Fe oriented at low temperatures in Fe. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 1869, 2032 


NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 2031 


NUCLEAR PHYSICS 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 2031 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2044 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 1995 


2035 Finite-range distorted-waves Born-approximation calcu- 
lations for SCCHe. *He)"°C. Delic, G.; Kurath, D. (Lawrence 
Berkeley Laboratory, Berkeley, California 94720). Phys. Rev., C; 
14: No. 2, 619-624( Aug 1976). 

Finite-range distorted-waves Born-approximation calcula- 
tions, which included recoil effects exactly, were performed for the 
reaction “C(*He, *He)"°C leading to the 0*, ground state and the 
2*, 3.35 MeV state in "°C for a bombarding energy of 70.3 MeV. 
The results of the analysis showed that, contrary to the findings of 
a zero-range distorted-waves Born-approximation study, this reac- 
tion can be interpreted as a direct cluster transfer to both of the 
final states in "°C. ( AIP) 


NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 


2036 (CALT—63-257) Research in nuclear physics at low 
= intermediate energies, and x rays. Progress November 
1976—October 31, 1977. (California Inst. of Tech., Pasadena 
(USA), 12 May 1976. Contract AT(04-3)-63. 24p. Dep. NTIS 
$3.5 

Yate of experimental research on nuclei, muonic and 
hadronic atoms, and invariance principles are presented. A list of 
publications is included. (JFP) 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 2038, 2040 


2037 Decay of 39-day '“Ru and 17-day '“Pd to the levels of 
‘Rh . Macias, E.S.; Phelps, M.E.; Sarantites, D.G.; Meyer, R.A. 
(Department of Chemistry, Washington University, St. Louis, Mis- 
souri 63130). Phys. Rev., C; 14: No. 2, 639-644( Aug 1976). 

The levels in “Rh have been studied by following the y 
rays and x rays emitted in the decay of 39.35-day '*Ru and 17.5- 
day '“Pd. Several new y rays have been detected with an anti- 
Compton spectrometer which allow the assignment of a new level 
and improved spin assignments. Conversion coefficients for most 
transitions following the decay of '“Ru have been calculated using 
the y-ray intensity values of this work and literature values for the 
relative intensities of conversion electrons. The conversion coeffi- 
cient for the 53-keV transition was also determined via the x-ray 
to y-ray coincidence method corrected for the 557y-53y angular 
correlation. The weighted average of both measurements yields the 
recommended value of a/subK/(53) = 1.95 +- 0.13 which cor- 
responds to an M1 + (2.1 +- 2.0) % E2 transition. B (M1) and B 
(E2) values of (0.040 +- 0.001) and (213 +- 76) Weisskopf units, 
respectively, have been obtained for the 53-keV transition. (AIP) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2037, 2040, 2090 


2038 Levels of odd-mass Xe populated in the beta decay of 
129Cs, and “I. Meyer, R.A.; Momyer, F.F.; Landrum, J.H.; Henry, 
E.A.; Yaffe, R.P.; Walters, W.B. (Lawrence Livermore Laboratory, 
University of California, Livermore, California 94555). Phys. Rev., 
C; 14: No. 3, 1152-1161(Sep 1976). 

The decay schemes of Cs and "I have been studied in 
order to extend "the detailed level properties of odd-mass Xe. For 
129Cs, decay levels in '*Xe are identified at (J/sup m/ values in 

mtheses) ground state (1/2*), 39.57 (3/2*), 236.14 (11/27), 
318.18 (/2*), 321.70 (5/2*), 411.49 (1/2*), $72.67 (5/2*), 
$88.55 (3/2*), 624.32 (7/2*), 904.31 (1/2*), and 946.03 keV 
(3/2*); for 1, decay levels in ™*Xe are identified at ground state 
(3/2*), 233.22 (11/27), 262.70 (1/2*), 529.87 (5/2*), 680.24 
(3/2*), 743.75 (9/2-, 7/2-), 875.32 (7/2*), 911.46 (3/2*), 
1052.29 (5/2*), 1236.44 (7/2*), 1298.22 (5/2*), 1350.32 (5/2*), 
bom 15 (7/2+), and 1589.92 keV (7/2*, 5/2*+). Gas chromatog- 

techniques were used to determine a branching ratio of 
tt +- 0.02) % of all I decays populating the e 11/2- 
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isomer. These levels and their properties are com - with other 
odd-mass Xe nuclei and their level properties. (Al 


2039 Nuclear Data Sheets: recent references. Nucl. Data 
Sheets; 19: No. 2, 203-290(Oct 1976). 

Recent References is a current guide to experimental 
nuclear physics papers, and is issued three times per year as part 
of the Nuclear Data Sheets. The information is described by a key 
word string, from which a user should be able to tell whether the 
indexed paper contains results that are relevant to his interests. 
Each Recent References issue is a supplement to the earlier issues. 
The present volume covers literature received by the Nuclear Data 
Project or assigned key numbers between the dates December 16, 
1975, and April 15, 1976. Recent References contains three major 
sections: KEY NUMBERS AND KEY WORDS, REACTION 
INDEX, and REFERENCES. (RWR) 


MOMENTS AND SPIN 


2040 Nuclear orientation of /sup 97,103,105/Ru and ‘Rh. 
Barclay, J.A.; Rosenblum, S.S.; Steyert, W.A.; Krane, K.S. (Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). 
Phys. Rev., C; 14: No. 3, 1183-1188(Sep 1976). 

Angular distributions have been measured for y rays emitted 
following the decays of /sup 97,103,105/Ru and 'Rh oriented in 
an iron matrix at temperatures down to 4 mK. Magnetic moments 
of the decaying states were deduced to be absolute value of 
u(*7Ru) (0.687 +- 0.027) u/sub N/, absolute value of u('*Ru) ab- 
solute value of = (0.67 +- 0.11) y/sub N/, absolute value of uw 
(Ru) < 0.3 y/sub N/, and absolute value of u('*Rh) = (4.61 +- 
0.16) y/sub N/. Values for the E2/M1 mixing ratios were deduced 
for numerous y rays in the daughter nuclei. The spin assignment of 
the 442-keV level of '*Pd is deduced to be 7/2. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 1869, 2007, 2011, 2030, 2064, 
2091 


2041 Interaction sizes of the even neodymium isotopes from 
elastic a scattering. Tabor, S.L.; Watson, B.A.; Hanna, SS. 
(Department of Physics, Stanford University, Stanford, California 
94305). Phys. Rev., C; 14: No. 2, 514-520(Aug 1976). 

Differential cross sections for a particles elastically scat- 
tered from '4?,144 146 148 1S0Nq have been measured at six angles over 
the energy region 11—19 MeV. The cross sections were analyzed 
using the optical model, the incoming-wave boundary condition 
model, and the coupled-channels model. The radius at which the 
real nuclear potential is 2% of the Coulomb potential was found to 
be effectively independent of the ambiguities in the optical poten- 
tial. In the coupled-channels analysis, the radius at which the 
spherically averaged real nuclear potential is 2% of the spherically 
averaged Coulomb potential is almost identical, for a given 
nucleus, to the corresponding quantity determined using the spher- 
ical optical model. The absolute increase in the '’'2% radius’’ over 
the neodymium isotopes is about 2 times larger than the increase 
in the charge distribution as observed in muonic-atom and elec- 
tron-scattering studies. (AIP) 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 2057 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


2042 Symmetry between particle and hole level systems in 
Au. Wood, J.L.; Fink, R.W.; Zganjar, E.F.; Meyer ter Vehn, J. 
(School of Chemistry, Georgia Institute of Technology, Atlanta, 
Georgia 30332). Phys. Rev., e: 14: No. 2, 682-684( Aug 1976). 

The h,,/2 and h,/, level systems have been studied experi- 
mentally and theoretically in ‘Au. If multiplied by a constant 
scaling factor, the two systems display identical relative energy 
spacings. This is in agreement with particle-hole symmetry valid 
for triaxial odd-A rotors. (AIP) 


2043 Coulomb excitation into the backbend region of /sup 
164/Er. Lee, I.Y.; Cline, D.; Simon, R.S.; Butler, P.A.; Colombani, 
P.; Guidry, M.W.; ; Stephens, F:S.,; Diamond, R.M.; Johnson, N.R.,; 

Eichler, E. ( Nuclear Science Division, Lawrence Berkeley Labora- 
tory, University of California, Berkeley, California 94720). Phys. 
Rev. Lett.; 37: No. 7, 420-423(16 Aug 1976). 


ERA VOL. 2, NO. 1 


It has been demonstrated that multiple Coulomb excitation 
in an effective method for studying levels in the backbending re- 
gion. Members of the ground band above the backbend in /sup 
164/Er have been excited. The ground-band B (E2) values obey 
the rigid-rotor relation within +- 25%. A two-band a analysis 
shows that the intersecting bands have remarkably small interac- 
tion matrix elements at the backbend, i.e., <40 keV. This weak 
band interaction is expected in the rotation-alignment model. 
(AIP) 


2044 T rotor bandmixing calculations of 
Coriolis . Flaum, C.; Cline, D. (Nuclear Structure 
Research Laboratory, University of Rochester, Rochester, New 
York 14627). Phys. Rev., C; 14: No. 3, 1224-1242(Sep 1976). 

Two-quasiparticle-plus-rotor bandmixing calculations have 
been performed to ascertain whether they can reproduce the 
phenomena of backbending and anomalous negative parity bands 
which have been observed in several even-even nuclei. The con- 
sequences of this model are discussed in detail for "*Er, and some 
results for '“Pd are presented. The calculations reproduce the ob- 
served spectra and electromagnetic decay properties, and thus 
demonstrate the importance of the Stephens and Simon decoupling 
model. A new coupling scheme clearly emerges, for high-spin two- 
quasiparticle states at intermediate deformation, where both the 
magnitude of the intrinsic spin of the particles and its projection 
on the axis of rotation are approximately good quantum numbers. 
The residual two-quasiparticle interaction has been shown to have 
little influence on the high-spin behavior. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 2045, 2048 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2042, 2049 


2045 >. Directional correlations of gamma 


cascades in Sen, P.; Burman, C.; Bakhru, H.; Howe, D. 
(State Univ. of New York, "Albany (USA). Dept. of Physics; State 
Univ. of New York, Plattsburg (USA). Dept. of Physics). 1974. 
17p. Dep. NTIS $3.50. 

The EC-decay of “Tb to the levels of "“Gd has been stu- 
died in singles and coincidence mode using high resolution x-ray 
and y-ray Ge(Li) detectors. The results, in general, are in agree- 
ment with recent findings showing a very high density of low-spin 
states in '*Gd. The results of the yy directional correlation experi- 
ment using two Ge(Li) detectors together with the LC.C. data 
have been egte in assigning the spin and parity of */,~, 5/.~, 7/2", 
3/.+, 5/,*, 3/2* and 3/,* to the 41.6, 109.8, 129.1, 212.0, 303.5, 
945.6 and 1102.0 keV states, respectively. Multipolarity assign- 
ments to majority of the y-transitions have been made from the 
L.C.C. data obtained through the knowledge of our y-ray intensities 
and the published conversion-electron intensities. From the mul- 
tipole characters of the y-transitions, parity assignments have been 
made to seven states in “Gd. Results have been discussed and 
compared with other recent measurements. 


2046 Nuclear Data sheets for A = 150. Baglin, C.M. (Yale 
Univ., New Haven). Nucl. Data Sheets; 18: No. 3, 223-330(Jul 
1976). 

Nuclear Data Sheets for A = 150 (last compiled in 1964) 
have been prepared using all pertinent experimental information 
from more than 300 papers (received prior to March 1975). Some 
information is now available for 11 elements, from Ce through Er. 
This mass chain is of particular interest since it lies in a region of 
transition from spherical to deformed nuclei; sufficient J/sup 2/-in- 
formation is available for Sm to enable a meaningful compari 
of its low-lying bands of levels with those of nearby nuclei. Less 
extensive level schemes now exist for Gd (about 40 levels, 7 firm 
J/sub m/-assignments) and Nd (10 levels, 3 firm J/sub a/-assign- 
ments). The 4 states postulated on the basis of y-cascades in each 
of Ce and Dy require verification. In the odd-mass A = 150 nuclei 
(Pr, Pm, Eu, Tb, Ho) only one excited state has been identified (in 
Tb) apart from isomeric states. Isomers exist for Eu, Tb and 
possibly Ho, but the excitation energy is unknown in each case so 
it is not clear which long-lived state is the ground state, although 
most authors assume low-spin Eu and Tb to represent the ground 
state. Spin measurements for Pr, Pm, Tb and Ho ground states and 
Eu and Tb isomeric states are needed since shell-model systematics 
do not give reliable predictions in this mass region and (f* + ep- 
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silon)-decay does not generate definite assignments. T/sub 1/2/ ap- 
proximately equal to 34 y is now adopted for high-spin Eu, and the 
possible existence of a third long-lived state of Eu (to explain earli- 
er data giving T/sub 1/2/ approximately 6 y for the former state) is 
presently under investigation. 


2047 Nuclear data sheets for A = 175. Minor, M.M. (Los 
Alamos Scientific Lab., NM). Nucl. Data Sheets; 18: No. 3, 331- 
387(Jul 1976). 

The 1965 version of Nuclear Data Sheets for A = 175 has 
been revised on the basis of experimental data received prior to 
April 1975. Experimental data, arguments for J/sub 2/-assign- 
ments, and detailed level schemes are presented. A large amount 
of new information is given for the '=Yb, '®Lu, and ‘Hf level 
schemes. Very little is known about the decays of '*W and the 
more neutron-deficient isobars in this A-chain. Unless stated other- 
wise, all energies in this compilation are given in keV. 


MOMENTS AND SPIN 


2048 Determination of the nuclear magnetic moment of '“Hf 
by nuclear orientation. Krane, K.S.; Rosenblum, S.S.; Steyert, W.A. 
(Department of Physics, Oregon State University, Corvallis, 
Oregon 97331). Phys. Rev., C; 14: No. 2, 656-659( Aug 1976). 

The angular distribution of the 343-keV transition of '™Lu 
has been measured following the decay of '*Hf polarized at tem- 
peratures down to 0.004 K in ferromagnetic Hf .,Zto.oFe,. The 
‘Hf nuclear magnetic moment has been deduced to be absolute 
value » absolute value = (0.70 +- 0.10) y/subN/. The “°Hf/subm/ 
hyperfine splitting has been remeasured to be A = 8.2 +- 0.2 mK. 
(AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 2041 


2049 Spin-state determinations and of neutron 
resonances for "Os and ‘Os. Stolovy, A.; Namenson, A.L; 
Berman, B.L. (Naval Research Laboratory, Washington, D. C. 
20375). Phys. Rev., C; 14: No. 3, 965-976(Sep 1976). 

The spin states of 25 resonances for ("Os + n) and 40 
resonances for ("Os + n) have been determined with probabilities 
of correctness greater than 80%. Spin assignments were made on 
the basis of the ratios of low-energy y-ray intensities associated 
with neutron capture in the resonances. For both nuclei, the spin 
distributions are consistent with a (2J + 1) level-density distribu- 
tion. The level spacings favor the theory of Dyson and Mehta, but 
an uncorrelated Wigner distribution cannot be ruled out definitely. 
These results provide important input parameters for the as- 
trophysical determination of the age of the universe by the '*’Re 
yields '*7Os nuclear dating technique. (AIP) 


2050 of “Ar with '°Dy, '“Dy, and '“Yb. LeBeyec, 
Y.; Hahn, R.L.; Toth, K.S.; Eppley, R. (Institut de Physique 
Nucleaire, Orsay, France). Phys. Rev., C; 14: No. 3, 1038- 
1047(Sep 1976). 

Excitation functions for nuclear reactions induced by “Ar 
ions were measured for the reactions '“Dy(*Ar, xn)/sub x/Po and 
for the reactions 'Dy(“Ar, xn), '*Yb(“Ar, xn), and '*Yb(“Ar, 
pxn). For all of the systems studied, the (Ar, xn) reactions only 
make up a small part of the total reaction cross section of ~ 2 b; 
the largest cross sections encountered in each system were (at the 
peaks of the respective excitation functions) 30 mb for '*Dy(Ar, 
5n), 10 mb for Dy(Ar, 4n), and 5 mb for '*Yb(Ar, 4n—S5n). 
The probabilities P/sub xn/ of neutron emission in the compound 
systems Po and Po were found to be very different, with 
respective maximum probabilities for the emission of four, five, 
and six neutrons of 0.064, 0.035, and 0.016 for Po, and 0.010, 
0.0025, and 0.0003 for Po. Calculations performed with a 
statistical-model code, which includes angular-momentum effects 
and fission competition, are able to reproduce the shapes and mag- 
nitudes of the experimental excitation functions, although there is 
a systematic energy difference, ~ 10 MeV, between theory and the 
data. These model-dependent analyses describe in detail how the 
particle evaporation and fission deexcitation modes vary with an- 

lar momentum and excitation energy. The observed large dif- 
erences in P/sub xn/ values for “Po and Po are seen to arise 
from small difference, ~ 1.2 MeV, between the values of S/sub n/ 
- B/sub f/, the difference of neutre ation and fission-barrier 
energies, in each compound system. (AIP) 


2051 Ratio of neutron capture cross sections for “Os and 
"%7Qs at 25 keV neutron energy. Browne, J.C.; Lamaze, G.P.; 
Schroder, I.G. (Lawrence Livermore Laboratory, University of 
California, Livermore, California 94550). Phys. Rev., C; 14: No. 3, 
1287-1288(Sep 1976). 
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The ratio of the neutron capture cross sections for "*Os and 
"Os was measured at the 25-keV iron-filtered neutron beam 
facility of a 10-MW reactor. A value of 0.41 +- 0.04 was obtained. 
On the bases of this ratio, the age of the universe was determined 
“a Re—Os B-decay clock to be approximately 19 x 10° years. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 1995, 2018 


2052 Multiple-scattering and nucleon-recoil effects in pion 
production by nucleons on nuclei. Yang, K.; Holstein, B.R.; Stern- 
heim, M.M.; Sparrow, D.A. (Department of Physics and Astrono- 
my, University of Massachusetts, Amherst, Massachusetts 01002). 
Phys. Rev., C; 14: No. 3, 1083-1089(Sep 1976). 

We consider multiple-scattering and nucleon-recoil effects 
in the production of c pions by nucleons incident on com- 
plex nuclei at intermediate energies. We find that the general fea- 
tures of the results are similar to those obtained earlier with a sim- 
pler semiclassical model. The inclusion of nucleon recoil increases 
the number of low energy pions but not enough to explain the ob- 
served w~ data. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 2055 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2049, 2054, 2055 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 1869, 2007, 2011, 2030 


2053 (CONF-760424—14) Interaction of very heavy ions 
with heavy Wolf, K.L.; Roche, C.T. (Argonne National 
Lab., Ill. (USA)). 1976. Contract W-31-109-Eng-38. 47p. Dep. 
NTIS $4.00. 

From Symposium on macroscopic features of heavy ion col- 
lisions; Argonne, Illinois, United States of America (USA) (1 Apr 
1976). 

A review is given of experiments performed with Cu, Kr and 
Xe ions on targets sufficiently massive to form composite systems 
with Z greater than 100. The most important feature of reactions 
occurring in this region is the onset of ‘’strongly damped colli- 
sions.’ The signature of this mechanism is the broad peaks that 
occur in energy spectra of emitted products, reduced in energy 
from the elastic peak with a large part of the strength being con- 
centrated in products with masses close to the projectile at sub- 
Coulomb energies. 


2054 Neutron states in “Pt populated by the (d, p) and (d, t) 
reactions. Yamazaki, Y.; Sheline, R.K. (Physics Department, 
Florida State University, Tallahassee, Florida 32306). Phys. Rev., 
C; 14: No. 2, 531-542(Aug 1976). 

The neutron states in “Pt have been studied using the 
™Pt(d, p)'™Pt and Pt(d, t)"Pt reactions and 12 and 13.5 MeV 
deuterons. Transfer | values have been determined from angular 
distributions, and spectroscopic factors obtained by comparison 
with distorted wave Born approximation calculations. Many lower 
energy states are well explained by the Nilsson model assuming an 
oblate nuclear shape. These include the 1/27[530], 3/27[532], 
5/2-[532], and decoupled 1/2*[600] bands, and more tentatively 
the 3/2-[541] and 9/2*[615] bands. Other low-lying states are well 
described by the Faessler-Greiner model using parameters con- 
sistent with the Pt data. The Coriolis force is important in 
reproducing the large spectroscopic factors experimentally ob- 
served. The success of the Faessler-Greiner and Davydov models 
in explaining the experimental '*Pt spectra is also compared. 
(AIP) 


2055 New neutron-rich isotope: °W. Haustein, P.E.; Franz, 
E.; Katcoff, S.; Morcos, N.A.; Smith, H.A. Jr.; Ward, T-E. 
(Chemistry Department, Brookhaven National Laboratory, Upton, 
New York 11973). Phys. Rev., C; 14: No. 2, 645-649( Aug 1976). 





230 ERDA ENERGY RESEARCH ABSTRACTS 


A new neutron-rich isotope, '°W, was — by 192Qs(n, 
2pn)'*W (25—200-MeV neutrons) and by '™Os(p, 3p)'°W (92- 
MeV protons). Chemically separated sources were used to study 
its B and y decay and the following characteristics were observed: 
T,/. = 30.0 +- 1.5 min; E/sub beta/ = 0.95 +- 0.07 MeV; E/sub 
gamma/ = 157.6 and 162.1 keV. A decay scheme for W is 

d based on the experimental data and on theoretical pre- 
dictions for the excited level structure of ‘Re. A Q/sub beta/- of 
1.27 MeV was inferred from B-y coincidence measurements. (AIP) 


2056 Nuclear reactions of ‘Au with 11.5- and 300-GeV 
— Kaufman, S.B.; Weisfield, M.W.; Steinberg, E.P.; Wilkins, 

._D.; Henderson, D. (Chemistry Division, Argonne National 
Laboratory, Argonne, Illinois 60439). Phys. Rev., C; 14: No. 3, 
1121-1132(Sep 1976). 

The formation cross sections of more than 60 nuclides 
produced in the reaction of 11.5- and 300-GeV protons with "Au 
were measured. Most of the measurements were done by direct 
counting of the target with calibrated Ge(Li) y-ray spectrometers 
and spectral analysis with computer programs. In addition, chemi- 
cal separations of osmium and gold fractions permitted the assay 
of nuclides which could not be resolved in the unseparated targets. 
The cross-section ratio at the two energies a/sub 300//a/sub 11.5/ 
was within 20% of unity for all nuclides studied, which ranged in 
mass from #*Na to Au. This is interpreted as showing that the 
spectrum of excitation energies left in the nucleus is nearly inde- 
pendent of bombarding energy above ~ 10 GeV. The small cross- 
section changes observed are shown to be continuations of trends 
seen previously at lower energies. Charge dispersion curves were 
estimated with the aid of an empirical formula, and a mass-yield 
curve was constructed. (AIP) 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 2053 


2057 Interaction of 2.0-, 3.9-, and 29-GeV 'N ions with U, 
Bi, Au, and Ag: Track detector study. Katcoff, S.; Hudis, J. 
(Chemistry Department, Brookhaven National Laboratory, Upton, 
New York 11973). Phys. Rev., C; 14: No. 2, 628-634(Aug 1976). 

Fission induced by relativistic '*N ions was compared with 
that induced by GeV protons. Although binary fission cross sec- 
tions are considerably greater with '‘N, most of the increases can 
be attributed to the larger total reaction cross sections o/subR/. 
Ternary fission cross sections increase almost twofold beyond the 
increases in o/subR/. With the highest energy N used, 2.1 
GeV/nucleon, very little momentum was transferred to the target 
nuclei in either fission or nonfission events (unpaired tracks); but 
with the 0.14- and 0.28-GeV/nucleon projectiles there is evidence 
of considerable transfer in both types of processes. Measurements 
were made with mica and Lexan track detectors. The results are 
related to other recent high-energy heavy-ion data obtained by 
various techniques. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


REFER ALSO TO CITATION(S) 1992 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2058 


NUCLEAR REACTIONS AND SCATTERING 


2058 Irregularity in the behavior of the radiative force func- 
tion in **U. Voronov, V.V.; Solov’ev, V.G. (Joint Institute for 
Nuclear Research). JETP Lett. (USSR) (Engl. Transl.); 23: No. 1, 
75-77(5 Jan 1976). 

It is shown that-the irregularity in the behavior of the radia- 
tive force function in the reaction **U(y, n)**"U is connected with 
an increase of the density of the two-quasiparticle states with I/sup 
pi/=1-, which have large matrix elements for El transitions from 
the ground state of **U. (AIP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


2059 Evidence for primordial superheavy elements. Gentry, 
R.V.; Cahill, T.A.; Fletcher, N.R.; Kaufmann, H.C.; Medsker, L.R.; 
Nelson, J.W.; Flocchini, R.G. (Chemistry Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev. Lett.; 
37: No. 1, 11-15(5 Jul 1976). 
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Microscopic crystalline monazite inclusions showing giant 
halo formation in biotite mica have been analyzed by the method 
of proton-induced x-ray emission. The observed x-ray energy spec- 
tra are best explained by the presence of a number of superheavy 
elements. (AIP) 


RADIOACTIVE DECAY 


2060 Half-life of **Pu from precise low-temperature heat 
capacity measurements. Osborne, D.W.; Flotow, H.E. (Chemistry 
Division, Argonne National Laboratory, fae, Illinois 60439). 
Phys. Rev., C; 14: No. 3, 1174-1178(Sep 1976). 

Heat capacity measurements on three pure compounds, 
PuF;, PuF,, and PuO,, made from 99.91 at.% **Pu, have been 
used to evaluate the power produced by radioactive decay. The 
mean specific power was found to be (0.12099 +- 0.00024) mW 
per gram of plutonium in the samples. The contribution of nuclides 
other than **Pu to the power was calculated to be (5.15 +- 0.11) 
uW per gram of plutonium, and so the specific power of pure 
42Py is (0.115 94 +- 0.000 26) mW g™'. A correction for the 
(5.50 x 10~*) % spontaneous fission branching reduces the specific 
power due to a@ decay to (0.11591 +- 0.00026) mW g™'. Combin- 
ing this value of the specific power with the total disintegration 
energy of (4.9823 +- 0.0012) MeV, we obtain (3.763 +- 0.009) x 
105 years as the a half-life of pure ***Pu. (AIP) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2039, 2061 


2061 Nuclear data sheets for (odd-A) A = 249 through A = 
263. Schmorak, M.R. (Oak Ridge National Lab., TN). Nucl. Data 
Sheets; 18: No. 3, 389-461(Jul 1976). 

The available experimental data pertaining to the nuclear 
structure of nucle? with odd mass numbers A = 249 through 263 
are compiled (the even-A mass chains were published in March 
1976). The results from various decay and reaction measurements, 
as available through February 1976, are compared and evaluated 
and alpha-hindrance factors are calculated (see Table 2); syst 
refers to systematics values: in the case of SF a rough order of 
magnitude estimate of T/sub 1/2/(SF) was made in a manner 
similar to that of 73Ra38, T/sub 1/2/(a@) syst were obtained as in 
72E1Sc, and Q-values from systematics were obtained in a manner 
similar to that of 71WaGo. 


2062 States in *“Pu from the (n, y), (d, p), and (d, t) reac- 
tions. Casten, R.F.; Kane, W.R.; Erskine, J.R.; Friedman, A.M.; 
Gale, D.S. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., C; 14: No. 3, 912-932(Sep 1976). 

The levels of **Pu have been studied with the *Pu(n, 
y)*“Pu, *Pu(d, p)*“Pu, and *Pu(d, t)*Pu reactions. Nearly all 
levels detected below 1100 keV have been assigned to rotational 
bands built upon Nilsson orbitals by considering the expected rota- 
tional spacings, the (d, p) and (d, t) cross sections which are 
characteristic of the specific orbital, the spin-parity information 
deduced from the (n, y) data, and the systematics of nearby 
nuclei. In all, 12 rotational bands were identified. In addition a 
likely octupole excitation was located at 704 keV. Of particular in- 
terest is the fact that the 1/2~[501] orbital is not significantly frag- 
mented in “Pu. Nilsson model and Coriolis calculations are per- 
formed and the predictions for y-ray transition rates are compared 
to the empirical results. In general good agreement is found, but 
with a few noted exceptions. (AIP) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 2011, 2053, 2062, 2068, 2091 


2063 (DP-MS—76-13) Evaluation and production testing of 

cross sections for ** * **Cm. Benjamin, R.W.; McCrosson, F_J.; 

Gettys, W.E. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 

(USA). Savannah River Lab.; Clemson Univ., S.C. (USA)). 1976. 

Contract AT(07-2)-1. 18p. (CONF-760622—31). Dep. NTIS 
3.50. 


From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

Neutron cross sections for three of the major curium 
isotopes (A = 244, 246, and 248) have been evaluated, and the 
resulting data have been tested against thermal and near-thermal 
reactor production experience. The evaluated neutron cross sec- 
tion sets have been put into the ENDF/B format and processed 
into the Savannah River 84-group and 37-group cross section libra- 
ries. The cross sections have been tested by using them in mul- 
tigroup production calculations to predict measured curium isotop- 
ic concentrations as a function of time. Of 65 predictions of curi- 
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um isotopic concentration, 68 percent fall within 5 percent, and 94 
percent fall within 10 percent of the measured concentrations. The 
cross sections have yet to be tested in fast spectra and should be 
used with caution in any such application. 


2064 (UCRL—50400(Vol.15)(Pt.B)) LLL Evaluated Nuclear 
Data Library (ENDL): graphs of cross sections from the library. An 
integrated system for production of neutronics and photonics calcu- 
lational constants. Volume 15, Part B. Howerton, R.J.; Cullen, 
D.E.; MacGregor, M.H.; Perkins, S.T.; Plechaty, E.F. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1 Apr 1976. 
Contract W-7405-Eng-48. 471p. Dep. NTIS $12.00. 

This report presents graphs of neutron cross sections and re- 
lated parameters as of April 1, 1976, for the Lawrence Livermore 
hy maa Evaluated Neutron Data Library (ENDL). 198 figures, 

les. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 2053, 2057, 2063 


2065 (CONF-760647—3) High resolution measurement of the 
=8U to *5U fission cross section ratio between 2 Mev and 25 MeV. 


Difilippo, F.C.; Perez, R.B.; de Saussure, G.; Olsen, D.; Ingle, R. 
i Ridge National Lab., Tenn. (USA)). 1976. 12p. Dep. NTIS 


From Meeting on fast neutron fission cross sections of U- 
233, U-235, U-238, and Pu-239; Argonne, Illinois, United States of 
America (USA) (28 Jun 1976). 

There are persistent discrepancies among recent measure- 
ments of the **U fission cross section in the region from threshold 
to about 30 MeV. Some of those discrepancies may be due to er- 
rors in the energy calibration of the measurements. This paper 
describes a measurement of the **U/*°U fission cross section 
ratio. Particular attention was paid to the energy calibration of the 
data. The results of the measurement are provisionally normalized 
to an evaluated value at 2.5 MeV, but further experiments: are in 
progress to obtain an independent absolute normalization. 


2066 (LA-UR—76-1151) Low-energy fission systematics of 
the fermium isotopes: the transition from mass asymmetry at fermi- 
um-254 to symmetry at fermium-259. Hoffman, D.C. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 
6p. (CONF-760560—4). Dep. NTIS $3.50. 

From 3. international conference on nuclides far from sta- 
bility; Corsica, Italy (19 May 1976). 

Recent measurements have shown that **Fm gives the 
highest total kinetic energy release and the most symmetric mass 
division so far observed for spontaneous fission. These results con- 
tinue the trends observed previously in the fermium isotopes 
toward higher total kinetic energies and more symmetric mass divi- 
sion with increasing mass of the fermium isotopes. The transition 
from asymmetric mass division (*“Fm) to highly favored symmet- 


ric mass division (**Fm) now appears to have been completed. ° 


These features are consistent with the simple postulate that the 
more neutron-rich fermium isotopes show an increase in the yield 
of symmetric fragments and in the total kinetic energy because 
symmetric mass division of fermium (Z = 100) nuclei results in 
two fragments which have the magic proton number of 50 and are 
close to the magic neutron number of 82. The proximity of the 
fragments to the doubly magic configuration seems to have a 
profound effect on the mass division and total kinetic energy 
release in fission. 


2067 Search for evidence of antineutrino decays. II. Morton, 
J.R. Ill; Richards, L.M.; McGee, M.E. (Lawrence Livermore 
Laboratory, University of California, Livermore, California 
94550). Phys. Rev., C; 14: No. 2, 625-627(Aug 1976). 

Large-volume Nal detectors were used in a nuclear explo- 
sion peak antineutrino flux of 1.5 x 10" in an attempt to observe 
possible decay products. No such products were detected. Upper 
limits for observable decays were estimated from the system detec- 
tion limits. (AIP) 


2068 Interaction of 28-GeV protons with thorium: Study of 
charge dispersions and mass yields. Chu, Y.Y.; Franz, E.; 
Friedlander, G.; Karol, P.J. (Chemistry De; ment, Brookhaven 
National Laboratory, Upton, New York 11973). Phys. Rev., C; 14: 
No. 3, 1068-1082( 1976). 

Yields of 53 nuclides ranging from “Sc to '"Hf (with the 
majority in the rare-earth region) produced in the interaction of 
28-GeV protons with thorium have been measured. Cumulative 
yields for neutron-rich nuclides with A > or = 140 exhibit similar 
mass dependence as those in low-energy fission. Charge dispersion 
curves for A = 146 and A = 170 have been constructed based on 
independent and cumulative yields measured in this work for these 
masses and the published data on cesium isotopes. Total isobaric 
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yields for 18 mass numbers were evaluated from results obtained 
in this study and earlier investigations. The overall shape of the 
mass-yield curve is thus determined. The hump of the mass-yield 
curve in the middle (50 < or = A < or = 150) can be attributed 
mainly to binary fission but the broad background underneath 
probably cannot be accounted for by spallation alone. The charge 
dispersion curves and the mass-yield curve for thorium are qualita- 
tively similar to those for uranium. However, the neutron-rich cu- 
mulative yields are 3—5 times smaller in thorium than in uranium 
targets; the fission peak from thorium is shifted to lower mass and 
the yields are shifted slightly toward higher neutron deficiency 
when compared with the yields from uranium. (AIP) 


NUCLEAR THEORY 
REFER ALSO TO CITATION(S) 1991 


2069 Proceedings of the international conference on nuclear 
structure and spectroscopy, Amsterdam, September 9—13, 1974. 
Volume 2. Invited papers. Blok, H.P.; Dieperink, A.E.L. (eds.). 
Amsterdam; Scholar's Press (1974). 73 1p. (CONF-740934—P2). 
From International conference on nuclear structure and 
spectroscopy; Amsterdam, Netherlands (9 Sep 1974). 
Individual papers were processed separately for ERA. 


2070 Concerning the form factors of composite systems. Gar- 
sevanishvili, V.R. (Mathematics Institute, Ukrainian Academy of 
Sciences). JETP Lett. (USSR) (Engl. Transl.); 23: No. 1, 51-54(5 
Jan 1976). 

Problems involved in the asymptotic behavior of relativistic 
form factors of composite system are considered. Arguments are 
advanced indicating a possible influence of the structure of the 
nucleons on the behavior of the form factors of atomic nuclei. 
(AIP) 


2071 Theory of meson exchange potentials for nuclear physics. 
Johnson, M.B. (Los Alamos Scientific Laboratory of the University 
of California, Los Alamos, New Mexico 87545). Ann. Phys. 
(N.Y.); 97: No. 2, 400-451(Apr 1976). 

A diagrammatic technique for relating the nucleon-nucleon 
potential description to an underlying meson exchange description 
is explained. Because potentials are instantaneous interactions and 
meson exchange interactions time delayed a special type of dia- 
gram, the folded diagram, is needed. We illustrate the general rules 
by calculating some one- and two-meson exchange contributions to 
the potential, and some one-meson exchange contributions to the 
effective operator for proton-proton bremsstrahlung. The potential 
is Hermitian and defined so that the solution of Schrodinger’s 
equation gives correctly the phase shifts for energies below the 
first inelastic threshold. The effective operator, when used in con- 
junction with these solutions, permits calculation of other observa- 
bles. The well-known off-energy-shell ambiguity for elastically 
equivalent potentials corresponds to our discovery of a class of 
such diagrammatic expansions. We are able to find one that is 
much simpler than any other, and hence, preferred for practical 
calculations. The two-meson exchange contribution to the poten- 
tial, using this prescription, is examined in the case of spinless 
‘‘nucleons”’ exchanging scalar, isoscalar mesons, and in the case of 
nucleons exchanging pions. In the former case we find a substan- 
tial cancellation; we use the latter calculation to compare our 
method to that of Partovi and Lomon. The one-meson exchange 
terms of the effective operator are shown to contain terms that are 
“potential-dependent;” these terms have the important role of cor- 
recting the theory so that off-shell ambiguities of the potential will 
not affect physical observables. (AIP) 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 1994 


2072 (BNL—21519) Qualitative features of the K* as a probe 
of nuclear structure. Dover, C.B. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 20p. (CONF- 
760644—1). Dep. NTIS $3.50. 

From Summer study on kaon physics and facilities; Upton, 
New York, United States of America (USA) (1 Jun 1976). 

A case is made for the use of low energy (0 to 800 MeV/c) 
K* mesons as a probe of nuclear structure. The presentation 
covers qualitative features of the K* and K~-nucleon interactions, 
with emphasis on how they differ, elucidation of the attractive 
aspects of the K* for studies of nuclei, comparison of strongly and 
weakly absorbed probes, the optical potential for K*-nucleus scat- 
tering, a survey of typical predicted K*-nucleus cross sections, 
comparison of predicted elastic and reaction cross sections with K* 
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emulsion data, and nuclear structure aspects of K* interactions. 
(JFP) 


2073 Wave functions of relativistic nucleons in nuclei. Kar- 
manov, V.A. (Institute of Theoretical and Experimental Physics). 
JETP Lett. (USSR) (Engl. Transl.); 23: No. 1, 54-58(5 Jan 1976). 

Invariant wave functions are introduced for the description 
of nuclei at relativistic nucleon momenta. It is shown that devia- 
tion from spherical symmetry appears in the wave functions at 
small distances. (AIP) 


2074 Deuteron form factor and the short-distance behavior of 
the nuclear force. Brodsky, S.J.; Chertok, B.T. (Stanford Linear 
Accelerator Center, Stanford University, Stanford, California 
94305). Phys. Rev. Lett.; 37: No. 5, 269-272(2 Aug 1976). 

The large-q? falloff of the elastic deuteron form factor is 
used to relate meson exchange to underlying quark currents, to re- 
late the deuteron form factor to large-angle n-p scattering, to 
demonstrate scale-invariant behavior of the nucleon-nucleon 
potential, and to determine the deuteron wave function at small n- 


p separation. (AIP) 
NUCLEAR MATTER 


2075 (COO—3001-151) Theory of dense matter. Brown, 
G.E. (Nordisk Inst. for Teoretisk Atomfysik, Copenhagen 
(Denmark); State Univ. of New York, Stony Brook (USA)). Con- 
tract AT(11-1)-3001. 1 1p. (CONF-760666—1). Dep. NTIS $3.50. 

From International conference on selected topics in nuclear 
structure; Dubna, Union of Soviet Socialist Republics (USSR) (Jun 
1976). 

The Lee—Wick theory of abnormal states of dense matter 
and the theory of pion condensation are discussed. Whereas 
description of the Lee—Wick states involves large extrapolations 
from known phenomena, and, on the basis of these, the states 
would appear to occur at densities at least several times nuclear- 
matter density, pion condensation involves mostly quantities close 
to experiment and is predicted to occur at about twice nuclear 
matter density in neutron stars. 4 figures. 


2076 (ORO—4856-54) Semiclassical approximation to time- 
dependent Hartree—Fock . Dworzecka, M.; Poggioli, R. 
(Maryland Univ., College Park (USA). Dept. of Physics and As- 
tronomy). 1976. Contract E(40-1)-4856. 1S5p. Dep. NTIS $3.50. 

Working within a time-dependent Hartree-Fock framework, 
one develops a semiclassical approximation appropriate for large 
systems. It is demonstrated that the standard semiclassical ap- 
proach, the Thomas-Fermi approximation, is inconsistent with Har- 
tree-Fock theory when the basic two-body interaction is short- 
ranged (as in nuclear systems, for example). However, by in- 
troducing a simple extension of the Thomas-Fermi approximation, 
one overcomes this problem. One also discusses the infinite 
nuclear matter problem and point out that time-dependent Har- 
tree-Fock theory yields collective modes of the zero sound variety 
instead of ordinary hydrodynamic (first) sound. One thus 
emphasizes that one should be extremely circumspect when at- 
tempting to cast the equations of motion of time-dependent Har- 
tree-Fock theory into a hydrodynamic-like form. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 2072, 2085, 2104 


2077 (ORO—4856-56) Field theoretic aspects of pion nucleus 
physics. Banerjee, M.K. (Maryland Univ., College Park (USA)). 
Jun 1976. Contract E(40-1)-4856. 12p. Dep. NTIS $3.50. 

Field theoretic aspects of pion nucleus physics are illus- 
trated with a discussion of a phenomenological form of the pion 
nucleon off shell scattering amplitude and with comments on mul- 
tiple scattering. 


2078 Colliding heavy ions: Nuclei as dynamical fluids. Griffin, 
J.J.; Kan, K. (Department of Physics and Astronomy, University of 
Maryland, yon Park, Maryland 20742). Rev. Mod. Phys.; 48: 

3, 467-477( ul 1976). 

Heavy ion experiments are already enriching nuclear 
science with a tapestry of new phenomena which require explana- 
tion. In response, theoretical nuclear physics is rapidly expanding 
its insights to encompass these new observations, especially those 
concerned with the macroscopic aspects. Prelimi: theoretical 
studies already suggest that the dynamical nuclear fluid must some- 
times be considered viscous, compressible, and/or rotational, if its 
microscopic properties are to be encompassed. These and some 
threads already w ad panyen in the picture will be discussed. Other 
reasons will be cited to support the expectation that theoretical 
nuclear macroscopists may more and more come to be fluid 
dynamicists who specialize in those few thousand fluids called 
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nuclei. Three such reasons are (a) the promised richness of their 
structure as dynamical fluids, (b) their unique prospect, among all 
the objects of modern physical science, of allowing a complete 
microscopic, as well as a phenomenological macroscopic, descrip- 
tion, and (c) the possible overflow of such nuclear implications 
into classical fluid theory, from the viewpoint of which the nuclear 
heavy ion data are a significant novelty. (AIP) 


2079 Evaluation of the fluctuation enhancement factor. Mol- 
dauer, P.A. (Argonne National Laboratory, Argonne, Illinois 
60439). Phys. Rev., C; 14: No. 2, 764-766(Aug 1976). 

The width fluctuation correction enhances, sometimes by 
large factors, small compound cross sections that compete with 
channels having much larger transmission coefficients. The effect 
is demonstrated by the results of statistical computer experiments. 
A simple numerical quadrature of the width fluctuation integral 
describes the effect much more accurately than the formula 
proposed by Tepel et al. (AIP) 


2080 Soft photon nucleon—nucleon bremsstrahlung in the 
potential model. Partovi, F. (Laboratory for Nuclear Science and 
Department of Physics, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). Phys. Rev., C; 14: No. 3, 795- 
800(Sep 1976). 

The soft photon theorem for bremsstrahlung has been 
derived nonrelativistically for two particles interacting via a nonlo- 
cal spin and isospin dependent potential. The result is in a simple 
form easily applicable to the special cases in which one or both 
particles have zero charge, spin, or isospin. (AIP) 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 1924 


NUCLEAR MODELS 


2081 (ORNL/TM—5486) DENSJT: statistical shell-model 
level density computer code description and user's manual. Dalton, 
B. (Oak Ridge National Lab., Tenn. (USA)). Jul 1976. Contract 
W-7405-eng-26. 29p. Dep. NTIS $4.00. 

The FORTRAN code DENSJT described here is con- 
structed to calculate the appropriate moments and dimensions 
needed in describing the Gaussian level density for fixed values of 
the total angular momentum (J) and isobaric spin (T = T,). The 
input for this code is the same as in the usual shell-model codes, 
namely, the single-particle orbital properties and the antisymmetric 
two-body matrix elements. To calculate the moments for fixed 
values of the angular momentum (J) a method described by 
Ginocchio is used. All of the ‘basic inputs’’ needed in the reduc- 
tion formula were derived without any restrictions on the orbitals. 
The formulas used in DENSJT are described, and the basic inputs 
are listed in tables. A block flow chart showing the general struc- 
ture and the specific function of each subroutine is included. All 
necessary information for the input and output of this code is 
described. A calculation invoiving 3 orbitals in the s—d shell took 
1 second on a CDC Cyber-70 computer. (RWR) 


2082 Effective particle potentials for Brueckner calculations of 
finite nuclei. Zabolitzky, J.G. (Laboratory for Nuclear Science and 
Department of Physics, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). Phys. Rev., C; 14: No. 3, 1207- 
1212(Sep 1976). 

From solutions of the Bethe—Faddeev equations we extract 
effective particle potentials by fitting the factorized ansatz 2U/sub 
rho/S, to the nonfactorizable three-body amplitude Vchis. It turns 
out that earlier estimates of a spatially constant potential of about 
-8 MeV per particle were justified. The smallness of this effective 
particle potential as compared to the hole potential of -40 MeV in- 
dicates the excellent convergence of Brueckner theory for finite 
nuclei, if the proper generalizations and self-consistency prescrip- 
tions of the exp(S) method are taken into account. (AIP) 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 


2083 (LA—6409-MS) Production of a narrow band of 0.511- 
MeV radiation by use of the PHERMEX bremsstrahlung spectrum. 
Stroscio, M.A. (Los Alamos Scientific Lab., N.Mex. (USA)). Jun 
1976. Contract W-7405-Eng-36. 8p. Dep. NTIS $3.50. 

The pair production cross section is numerically integrated 
over at PHERMEX bremsstrahlung spectrum to obtain the 
probability of pair production in a target of nuclear charge Z, and 
density rho. The pair production cross section used herein is only 
approximate in that it neglects screening, neglects the Coulomb 
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field for the emerging pair (first Born approximation), and oe 
pair production by atomic electrons. In spite of these 

tions, an order-of-magnitude estimate of the amount of 0.511 "MeV 
radiation produced by a typical pulse is still given. 


2084 (N—75-29818) Monte Carlo variance reduction study. 
Byrn, N.R. (Science Applications, Inc., Huntsville, Ala. (USA)). 
31 Jul 1975. Contract NAS8-27541. 207p. (NASA-CR—120672; 
SAI—76-558-HU). NTIS $7.25. 

A mathematical analysis of the transport of nuclear radia- 
tion through matter is presented. A computer test bed that was 
developed is shown, along with flow charts. (GRA) 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 650 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 1990, 1993 


2085 (BNL—21389) Polarization dependence of 

neutron scattering. Blume, M. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1976. Contract E(30-1)-16. 4p. (CONF- 
760601—7). Dep. NTIS $3.50. 

From Conference on neutron scattering; Gatlinburg, Ten- 
nessee, United States of America (USA) (6 Jun 1976). 

The polarization dependence of magnetic neutron scattering 
is shown to depend on the imaginary part of the symmetric 
generalized susceptibility, chi/sub s//sup aB/ = '/,(chi/sup 
@B/(Q,w) + chi/sup Ba/(Q,w), as well as on the real part of the an- 
tisymmetric susceptibility, chi/sub a//sup af/ = ‘/2(chi/sup 
aB/(Q,w) - chi/sup Ba/(Q,)). The latter term contains the spin- 
wave contributions to the polarization-dependent scattering, along 
with other effects which are a consequence of the presence of a 
magnetic field or a spiral structure. 


2086 (CONF-760533—3) Kerma factors for tissue composi- 
tions, compounds and mixtures. Caswell, R.S.; Coyne, J.J.; Ran- 
dolph, M.L. (National Bureau of Standards, Washington, D.C. 
(USA); Oak Ridge National Lab., Tenn. (USA)). 1976. 10p. Dep. 
NTIS $3.50. 

From Neutron dosimetry workshop; Rijswijk, Netherlands 
(19 May 1976). 

Tables of calculated kerma factors for neutrons, being 
prepared for an ICRU report on Neutron Dosimetry for Biology 
and Medicine, are discussed. The philosophy and limitations of the 
calculations, some of the problems encountered, and new experi- 
mental and theoretical information needed to improve the 
knowledge of energy transfer to matter are covered. The tables 
cover the energy range from thermal to 30 MeV and will appear in 
the ICRU report. (GHT) 


2087 (COO—2262-32) Progress report No. 32, 9 September 
1975—12 December 1975. Hansen, K.F.; Henry, A.F. 
(Massachusetts Inst. of Tech., Cambridge (USA)). 1975. Contract 
AT(11-1)-2262. Llp. Dep. NTIS $3.50. 

The completion of a study of the applications of the finite 
element method to neutron diffusion problems in two and three 
dimensions is reported. In addition, short summaries of present 
research in nonlinear methods for solving finite element equations, 
collocation methods, time dependent response matrix techniques, 
and determination of equivalent homogenized group parameters 
are presented. (SDF) 


2088 (ORNL/CSD/TM—9) User's guide for ICE. Fraley, S.K. 
(Oak Ridge National Lab., Tenn. (USA)). Jul 1976. Contract W- 
7405-eng-26. 18p. Dep. NTIS $4.00. 

ICE is a cross-section mixing code which will accept cross 
sections from an AMPX working library and produce mixed cross 
sections in the AMPX working library format, ANISN format, and 
the group-independent ANISN format. User input is in the free- 
form or fixed-form FIDO structure. The code is operable as a 
module in the AMPX system. 


2089 (ORNL/TM—3706) AMPX: a modular code system for 


generating coupled multigroup neutron-gamma from 
ENDF/B. Greene, N.M.; Lucius, J.L.; Petrie, L.M.; Ford, W.E. Ill; 


White, J.E.; Wright, R.O. (Oak Ridge National Lab., Tenn. 
orig Mar 1976. Contract W-7405-eng-26. vp. Dep. NTIS 


AMPX is a modular system for producing coupled mul- 
tigroup neutron-gamma cross section sets. Basic neutron and 
ma cross-section data for AMPX are obtained from ENDF/B 
ibraries. Most commonly used operations required to generate and 
collapse multigroup cross-section sets are provided in the system. 
AMPX is flexibly dimensioned; neutron group structures, and 
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gamma group structures, and expansion orders to represent 
anisotropic processes are all arbitrary and limited only by available 
computer core and budget. The basic processes provided will (1) 
generate multigroup neutron cross sections; (2) generate mul- 
tigroup gamma cross sections; (3) generate = yields for 
gamma-producing neutron interactions; (4) combine neutron cross 
sections, gamma cross sections, and gamma yields into final 
"coupled sets’; (5) perform one-dimensional discrete ordinates 
transport or diffusion theory calculations for neutrons and gammas 
and, on option, collapse the cross sections to a broad-group struc- 
ture, using the one-dimensional results as weighting functions; ) 
plot cross sections, on option, to facilitate the ‘‘evaluation’’ 

particular multigroup set of data; (7) update and maintain pot 
tigroup cross section libraries in such a manner as to make it not 
only easy to combine new data with previously processed data but 
also to do it in a single pass on the computer; and (8) output mul- 
ant cross sections in convenient formats for other codes. 
au 


2090 (RISO—334) Physics d annual progress re- 
port, 1 Jan - 31 Dec 1975. Bjeerum Moeller, H.; Lebech, B. 
(Danish Atomic Energy Commission, Risoe. R ch Establish 
ment). Dec 1975. 108p. INIS. 

UDC 53. 

The principal activities in the fields of solid-state physics 
(neutron scattering), plasma physics, nuclear spectroscopy and 
meteorology are presented. The main experimental and theoretical 
work in solid-state physics has involved: investigation of the static 
and dynamic properties of magnetic solids; studies of various kinds 
of phase transitions in solids and liquid-like systems; electronic 
energy band calculations of metals; and investigations of the struc- 
ture and lattice dynamics of molecular crystals and adsorbed 
monolayers. The work of the plasma physics section is centered on 
technology of interest for future fusion reactors and on basic 
plasma physics. The technological aspects of plasma phsics are un- 
dertaken with one of the possible refuelling schemes for fusion 
reactors in mind. The main object of the basic research is in- 
vestigations of waves and instabilites in a relatively cold steady 
state plasma. The activites in the field of nuclear spectroscopy 
have concerned an attempt to form the “*U fission isomer with 
thermal neutrons and studies of the fine structure in the mass dis- 
tribution for fission fragments. The meteorology section is primari- 
ly engaged in studies of the planetary boundary layer. 


2091 (UCRL—50400( Vol.16)(Rev.1)) Tabular and graphi- 
cal presentation of 175 neutron group constants derived from the 
LLL Evaluated Neutron Data Library (ENDL). Plechaty, E.F.; Cul- 
len, D.E.; Howerton, R.J.; Kimlinger, J.R. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). | Apr 1976. Contract 
W-7405-Eng-48. 457p. Dep. NTIS $12.00. 

As of April 1, 1976, the LLL Evaluated Nuclear Data 
Library (ENDL) had been used to derive 175 neutron group con- 
stants. In this volume, tables and graphs of the constants are 
presented along with the conventions used in their preparation. 


2092 (ORNL-tr—4129) Possible cause of anomalies in storage 
time of ultra-cold neutrons. Frank, 1.M. (Joint Inst. for Nuclear 
Research, Dubna (USSR)). 1975. Translation by M. Gerrard of 
JINR—P4-8851. 5p. Dep. NTIS $3.50. 

Various possible causes of anomalies in the storage time of 
ultracold neutrons are considered. It is concluded that anomalies 
in extreme ultracold neutrons, at least partially, are related to sur- 
face waves and that this problem requires more detailed theoreti- 
cal study. (JFP) 





MEDICAL PHYSICS 


DOSIMETRY 
REFER ALSO TO CITATION(S) 2086 


2093 (BNL—21334) Measurements of anti W in methane tis- 
sue-equivalent gas for protons. Rohrig, N.; Colvett, R.D. (Columbia 
Univ., New York (USA). Radiological Research Lab.; Brookhaven 
National Lab., Upton, N.Y. (USA)). 1976. Contract E(11-1)- 
3243. 9p. (CONF-760533—4). Dep. NTIS $3.50. 

rom Neutron dosimetry workshop; Rijswijk, Netherlands 
(19 May 1976). 

A set of measurements of anti W (the quotient of the ener- 
gy of a directly ionizing particle by the number of ion pairs created 
as the particle stops) for protons and carbon ions in gases relevant 
to neutron dosimetry is reported. The results obtained thus far for 
protons in tissue equivalent gas are presented. 
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2094 (ERDA-tr—151, pp 207-211) Rapid method of deter- 
mining the mean energy and concentration of 8-nuclides in biologi- 
cal specimens. Rasin, I.M.; Sarapul’tsev, 1.A. 1975. Translated from 
Radiobiologiya; 15: No. 6, 944-947(1975). 

In Radiobiology. 

There have been developed many methods of determining 
the tissue doses from individual radioactive B-nuclides, incor- 
porated into the organs and tissues of the organism. However, 
when several nuclides penetrate simultaneously into the depot of 
fixation, a number of difficulties arise in the determination of the 
tissue doses, associated with a determination of the concentration 
and average energy of the 6 particles, especially in the case when 
the nuclides are short-lived. In view of this, a rapid method of B 
spectrometry has been developed, permitting a determination of 
the concentration and average energy of B-nuclides in thick- 
layered biological specimens. With the aid of the rapid method 
developed, with an error not exceeding 20 percent, it is possible to 
determine the average energy and concentration both of individual 
nuclides and of their mixtures. 


2095 Characteristics of a negative pion beam for the irradia- 
tion of superficial nodules in cancer patients. Richman, C. (Los 
Alamos Scientific Lab., NM). Radiat. Res.; 66: No. 3, 453-471(Jun 
1976). 

The biomedical negative pion beam at the Los Alamos 
Scientific Laboratory has been studied with the use of lithium- 
drifted silicon detectors. A waterproof Lucite probe holds the de- 
tector and is immersed in a water phantom. The detector assembly 
is attached to a scanner which moves the probe in three dimen- 
sions. Detectors of 5000, 1000, and 10 yum thickness were used to 
obtain pulse-height spectra of the incoming beam and of the disin- 
tegrations produced by the pions. The mean momentum of the 
pions is 168 MeV/c, and the momentum spread is about 6 percent 
of the momentum (FWHM). The range is 18.8 cm in water. The 
beam components are approximately 4 percent electrons, 10 per- 
cent muons, and 86 percent pions. Pulse spectra were also taken 
under the collimator used with patients. The spectra show that the 
plateau region is essentially a low-LET region. Furthermore, in the 
peak region, the dose produced by the stars occurs predominantly 
on the downstream side of the peak due to the total dose. This 
structure of different doses must be included in treatment plans for 
small nodules. 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 2085 


2096 Quantum mechanical theory of hydrogen diffusion. Gor- 
ham-Bergeron, E. (Sandia Laboratories, Albuquerque, New Mex- 
ico 87115). Phys. Rev. Lett.; 37: No. 3, 146-150(19 Jul 1976). 

A quantum mechanical description of low-concentration 
hydrogen diffusion is presented. Using the Kubo formula for the 
diffusion coefficient, harmonic wave functions for the hydrogen 
atoms, and polaronic wave functions for the lattice, an exact ex- 
pression for the diffusion coefficient can be found. Two interesting 
predictions of the theory are (i) a decrease in the activation ener- 
gy with mass for fcc metals, in agreement with experiment, and (ii) 
an activated form for diffusion between localized states even in the 
purely tunneling regime. (AIP) 


2097 Aspects of spatial dispersion in the optical properties of 
a vacuum-dielectric interface. Johnson, D.L.; Rimbey, P.R. (Ames 
Laboratory-ERDA and Department of Physics, lowa State Univer- 
sity, Ames, lowa 50010). Phys. Rev., B; 14: No. 6, 2398-2410(15 
Sep 1976). 

We have examined the relationship between the polarizibili- 
ty for a two-phase (vacuum-dielectric) system and the use of addi- 
tional boundary conditions and the like, as regards the response of 
systems exhibiting spatial dispersion. As a consequence we are able 
to derive information about induced-charge and current densities 
and the continuity of the field quantities across the interface. It is 
shown that it is not possible to resonantly excite longitudinal bulk 
modes with incident light in the formalism of Rimbey-Mahan. We 
have derived sum rules in wave-vector space on bulk polaritions in 
homogeneous isotropic systems. In the case of nonhomogeneous 
perfect crystals in which the bulk response is described by the 
matrix epsilon-bar (Q, Q’), we have solved formally for the surface 
impedance in terms of an assumed arbitrary epsilon-bar (Q, Q’), 
by means of an extension of the Fuchs-Kliewer formalism. (AIP) 


SUPERCONDUCTIVITY 


REFER ALSO TO CITATION(S) 1028 


ERA VOL. 2, NO. 1 


2098 Properties of superconductors with ilibrium ex- 
citations. Aronov, A.G.; Spivak, B.Z. (B. P. Konstantinov Institute 
of Nuclear Physics, Gatchina). Sov. Phys. - Solid State (Engl. 
Transl.); 18: No. 2, 312-320(Feb 1976). 

The states of a superconductor in alternating electromag- 
netic fields are studied. The distribution functions of excitations 
are obtained and their stability with respect to oscillations of dif- 
ferent types is studied. It is shown that illumination of a tunnel 
junction can give rise to a negative absolute resistivity for the qua- 
sistatic current and the critical current of the film becomes anoma- 
lously weak. Explicit expressions are also obtained for the high- 
frequency conductivity, absorption of sound, and phonon 
fluorescence spectrum. (AIP) 


2099 Consistent calculation of boundary effects in thin super- 
conducting films. Yu, M.; Strongin, M.; Paskin, A. (Brookhaven 
National Laboratory, Upton, New York 11973). Phys. Rev., B; 14: 
No. 3, 996-1001(1 Aug 1976). 

A simple model is proposed to treat the quantum size effect 
in thin superconducting films so as to account for screening of the 
surface charge, and to thereby provide consistency with the Friedel 
sum rule for metal surfaces and the constancy of the Fermi level. 
The original Thompson and Blatt calculation is followed with the 
additional feature that the overlap integrals for the electron- 
phonon interaction are only evaluated over the geometrical 
thickness, which defines the extent of the ion cores even though 
the electron gas extends beyond the cores. This procedure pro- 
vides a factor which lowers T/subc/ that is of the order measured 
in experiments. (AIP) 


GENERAL THEORY 
REFER ALSO TO CITATION(S) 1068 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 989, 1026, 1029, 1030, 1034, 
1066, 1110, 1168 


THEORETICAL PHYSICS 


GENERAL AND MISCELLANEOUS 


2100 (ORO—3992-256) Approaches to the analysis of 
relativistic superdense matter. Bowers, R.L.; Gleeson, A.M.; 
Pedigo, R.D. (Texas Univ., Austin (USA). Center for Particle 
Theory). Jun 1976. Contract E(40-1)-3992. 39p. Dep. NTIS 
$4.00. 

Recent discoveries in astrophysics and in elementary parti- 
cle theory have indicated the need for relativistic models of super- 
dense matter. Computational schemes based on relativistic quan- 
tum field theory developed to meet these needs are discussed. An 
analysis of problems which arise at different levels of approxima- 
tion is given, and methods are outlined for their solution. Finally, a 
consistent approximation scheme suited to relativistic systems is 
presented, and its justification discussed. Model neutron star calcu- 
lations based on this scheme which have already been published 
are in excellent agreement with observational data on pulsars and 
compact x-ray sources. 


2101 Faster-than-light particles and T-violation. Mendes, R.V. 
(Center for Particle Theory, University of Texas, Austin, Texas 
78712). Phys. Rev., D; 14: No. 2, 600-607(15 Jul 1976). 

The properties of the interactions of faster-than-light parti- 
cles (tachyons) with ordinary matter are discussed both in the 
framework of a classical closed causal cycle and in a field-theoreti- 
cal formalism constrained by the reinterpretation principle. It is 
concluded that such interactions, if they exist, most likely violate 
time-reversal invariance. As a consequence it is suggested that 
tachyons might play a role in CP violation. (AIP) 


CLASSICAL AND QUANTUM MECHANICS 


2102 (LBL—4888) Bell's theorem without hidden variables. 
Eberhard, P.H. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). May 1976. Contract W-7405-Eng-48. 8p. (CONF- 
760474—2). Dep. NTIS $3.50. 

From Communication to the thinkshop on physics) experi- 
mental quantum mechanics; Erice, Sicily, Italy (18 Apr 1976). 

The CHSH inequality is demonstrated from locality alone 
without using either determinism or the concept of hidden varia- 
bles. Then a comment is made about the violation of this inequali- 
ty by quantum theory. (JFP) 
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2103 (ORO—3992-271) Zeno’s in quantum theory. 
Misra, B.; Sudarshan, E.C.G. (Texas Univ., Austin (USA). Center 
for Particle Theory). Jul 1976. Contract E(40-1)-3992. 39p. Dep. 
NTIS $4.00. 

A quantum-theoretic expression is sought for the probability 
that an unstable particle prepared initially in a well-defined state 
will be found to decay sometime during a given interval. It is ar- 
gued that probabilities like this which pertain to continuous moni- 
toring possess operational meaning. A simple natural approach to 
this problem leads to the startling conclusion that an unstable par- 
ticle which is continuously observed whether it decays will never 
be found to decay. Since recording the track of an unstable parti- 
cle (which can be distinguished from its decay products) realizes 
such continuous observations to a close degree of approximation, 
the above conclusion poses a lox which we call Zeno’s 
Paradox in Quantum Theory. Its implications and possible resolu- 
tions are briefly discussed. The mathematical transcription of the 
above-mentioned conclusion is a structure theorem concerning 
semigroups. Although special cases of this theorem are known, the 
general formulation and the proof given here are believed to be 
new. The known ‘’no-go’’ theorem concerning the semigroup law 
for the reduced evolution of any physical system (including decay- 
ing systems) is subsumed under the theorem as a direct corollary. 


2104 (ORO—4856-57) Evolution of a quantum system: 
lifetime of a determinant. Lichtner, P.C.; Griffin, J.J. (Maryland 
Univ., College Park (USA). Dept. of Physics and Astronomy). Jun 
1976. Contract E(40-1)-4856. 13p. Dep. NTIS $3.50. 

A measure of the '’dependency’’ of a many-particle system 
is defined and its time dependence is evaluated for systems initially 
described by a single Slater determinant. An uncertainty product 
between the energy spread of the initial determinant and the 
lifetime of a system's independence is established. Numerical esti- 
mates of some lifetimes are given. They are not so long as to be 
reassuring for nuclear time-dependent Hartree—Fock calculations. 
Each separate case ought to be checked. 1 table. 


2105 (UCID—17185) Selected from continuum 
mechanics. White, J.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 9 Jul 1976. Contract W-7405-Eng-48. 
25p. Dep. NTIS $3.50. 

An attempt is made to provide a simple, nonrigorous in- 
troduction to some of the basic concepts and vocabulary of con- 
tinuum mechanics. Some fundamental equations and ‘‘physical 
facts’’ are presented without significant derivation. The treatment 
is not comprehensive, but a number of references are given which 
can serve as starting points for study in greater depth. The subjects 
treated are elastic solids, material failure, gases and shock waves, 
liquids, instabilities, and detonation p ation. The equation of 
state is emphasized in the presentation. 9 figures. (RWR) 


RELATIVITY AND GRAVITATION 


2106 State of quantum gravity. Deser, S. (Brandeis Univ., 
Waltham, MA). pp 229-254 of In Gauge theories and modern field 
theory. Arnowitt, R. (ed.). Cambridge, MA; Massachusetts Inst. of 
Tech. (1976). 

From Conference on gauge theories and modern field 
theory; Boston, Massachusetts, USA (26 Sep 1975). 

See CONF-750955—. 

The review of quantum gravity includes the behavior of 
systems in which matter is quantized, but the metric is classical 
whether fixed or dynamically determined); the semiclassical level 
for gravity, namely a discussion of the low frequency tree structure 
of gravitation its essentially unique determination by special 
relativistic quantum requirements; and quantization of the metric 
field itself. (JFP) 


2107 Photon pairing instabilities: A microscopic origin for 
gravitation. Adler, S.L.; Lieberman, J.; Ng, Y.J.; Tsao, H. (The In- 
stitute for Advanced Study, Princeton, New Jersey 08540). Phys. 
Rev., D; 14: No. 2, 359-378(15 Jul 1976). 

We show that general phase-space considerations permit the 
scattering amplitude for two interacting massless particles to 
develop a weak-coupling singularity in the ladder approximation. 
In the case of photon-photon scattering induced by electron 
vacuum polarization, spin factors prevent such singularities from 
actually occurring in unaccelerated flat spacetime. However, in the 
case o conferanally flat Riemannian spacetimes, which can be stu- 
i nman rules similar to those in the Minkowski-space 

i nm scattering ladder sum 
e conjecture 


P 
shows that weak-coupling singularities do occur. 
that such instabilities are a general feature of the non-Minkowski 


case and may provide a microscopic basis for gravitation, with the 
gravitational fields identified with photon pairing amplitudes of a 
superconductive type. According to this conjecture, the 
"graviton’’ would not be described by a conventional local quan- 
tum field. (AIP) 


CONTROLLED THERMONUCLEAR RESEARCH 


OPTICS 


2108 Self-induced gain and less modulation in 
transient Raman pulse . Kachen, G.1.; Lowdermilk, 
W.H. (Lawrence Livermore Laboratory, University of California, 
Livermore, California 94550). Phys. Rev., A; 14: No. 4, 1472- 
1474(Oct 1976). 

Self-induced modulation of Raman-Stokes pulse amplifica- 
tion and laser pulse attenuation was observed in coherent 
pulse propagation in H, gas. This modulation is due to laser pulse 
depletion and transient response of the material polarization. 
Theoretical analysis of the i ——— equations agrees well with 
experimental observations. (AIP) 


MATHEMATICAL PHYSICS 


2109 (SAND—75-0448) Numerical and computational analy- 
sis of the | differential equations in hydrocodes and 
wavecodes. Hicks, D.L.; Walsh, R.T. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Jun 1976. Contract AT(29-1)-789. 141p. Dep. 
NTIS $6.C. 

Discrete methods for the solution of the partial differential 
equations arising in hydrocodes and wavecodes are presented in a 
tutorial fashion. By discrete methods is meant, for example, the 
methods of finite differences, finite elements, discretized charac- 
teristics, etc. The concepts of stability, consistency, convergence, 
order of accuracy, true accuracy, etc., and their relevance to the 
hydrocodes and wavecodes are discussed. 


CONTROLLED THERMONUCLEAR 
RESEARCH 


2110 Plasma physics index. Volume 10, cumulative index, 
1975. Author index. Leopoldshafen, Ger.; Zentralstelle fuer Atom- 
kernenergie-Dokumentation (1975). 230p. 


2111 Plasma physics index. Volume 11, No. 5, 1976. Bibliog- 
raphy, author index, subject index. Leopoldshafen, Ger.; Zentral- 
stelle fuer Atomkernenergie-Dokumentation (1976). vp. 


PLASMA RESEARCH 
REFER ALSO TO CITATION(S) 2090 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 2231 


2112 (CALT—767P2X4) Wave heating and diagnostics for 
fusion plasmas. Progress report, 15 May 1975—14 May 1976. 
Gould, R.W. (California Inst. of Tech., Pasadena (USA)). 1976. 
Contract AT(04-3)-767. 110p. Dep. NTIS $5.50. 

Brief summaries of progress during this period are given for 
the following areas: (1) research tokamak facility, (2) poloidal 
field coil design technique, (3) externally driven linear electromag- 
netic modes of an anistropic hot plasma, (4) transient response 
from a small antenna in an anisotropic plasma, (5) electrostatic 
wave propagation and instabilities in a magnetized plasma, (6) 
Thomson scattering diagnostics, and (7) MHD mode survey. 
Papers published on these topics are included. (MOW) 


2113 (CONF-760730—1) Role of impurities in magneticall 
confined high temperature plasmas. Barnett, C.F. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). 1976. Contract W-7405-eng-26. 19p. 
Dep. NTIS $3.50. 

From 5. international conference on atomic physics; 
Berkeley, California, United States of America (USA) (26 Jul 
1976). 

A summary is given of the atomic physics concerned with 
plasma cooling by impurities and the limiting effect that impurities 
may have on heating of plasmas by neutral injection. A general 
description is given of the tokamak concept and the present and 
next generation experiments are described. The time and spatial 
behavior of O and Mo multicharged ions in present hydrogen 
moe is presented. This is followed by a discussion of the power 
joss from a plasma containing one percent Fe. Finally, the limita- 
tion of plasma heating by energetic H or D injection is sum- 
marized. (MOW) 
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2114 (UCRL—77842) Laser beam trapping and propagation 
in cylindrical columns. Feit, M.D.; Fleck, J.A. Jr. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
28 May 1976. Contract W-7405-Eng-48. 15p. (CONF-760546—3). 
Dep. NTIS $3.50. 

From IEEE conference on plasma science; Austin, Texas, 
United States of America (USA) (24 May 1976). 

An analysis of the scheme to heat magnetically confined 
plasma columns to kilovolt temperatures with a laser beam 
requires consideration of two propagation problems. The first 
question to be answered is whether stable beam trapping is possi- 
ble. Since the laser beam creates its own density profile by heating 
the plasma, the propagation of the beam becomes a nonlinear 
phenomenon, but not necessarily a stable one. In addition, the 
electron density at a given time depends on the preceding history 
of both the medium and the laser pulse. A self-consistent time de- 
pendent treatment of the beam propagation and the medium 
hydrodynamics is consequently required to predict the behavior of 
the laser beam. Such calculations have been carried out and in- 
dicate that propagation of a laser beam in an initially uniform 
plasma can form a stable filament which alternately focuses and 
defocuses. An additional question that is discussed is whether dif- 
fractive losses associated with long propagation paths are signifi- 
cant. 


2115 Reactor aspects 
plasmas. Jassby, D.L. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). Nucl. Fusion; 16: No. 1, 15-29( 1976). 

Toroidal DT plasmas in which the D and T ions make up 
two distinct, quasi-thermal velocity distributions, oppositely dis- 
placed in velocity along the magnetic axis, can be set up by in- 
troducing all ions by tangential injection of neutral beams, and by 
removing ions from the plasma shortly after they have decelerated 
to an energy less or approximately 2Tsub(e) by Coulomb drag on 
the plasma electrons. A simple physical model for this coun- 
terstreaming-ion operation allows one to deduce the ion velocity 
distributions and required energy and particle confinement times 
that are in good agreement with the results of previous Fokker- 
Planck calculations. These distributions are used to calculate fu- 
sion reactivities, from which the variation of fusion power gain and 
power density with injection energy and Tsub(e) are determined. 
The practical problems of implementing counterstreaming opera- 
tion in a tokamak include charge-exchange losses, impurities, and 
the need to minimize plasma re-cycling. Several properties of the 
counterstreaming system that make it advantageous for near-term 
reactor applications are (1) optimal performance at relatively low 
injection energy (40-60 keV), because of head-on nuclear colli- 
sions, (2) small electron energy confinement time for Q approxi- 
mately 1 (e.g. nsub(e)tausub(E) approximately 2x10"? cm=*.s at 
Tsub(e) approximately 3.5 keV), (3) fuelling solely by the injected 
beams, and (4) possible maintenance of of the plasma current by 
the beams. For realistic tokamak parameters, neutron wall loading 
is limited to 0.5 MW/m? or less. Plasma parameters appropriate to 
—— test reactors and fusion-fission hybrid reactors are 

iscussed. 


2116 Particle-orbit loss regions and their effects on neutral-in- 
jection heating in axisymmetric tokamaks. Rome, J.A.; Callen, J.D.; 
Fowler, R.H. (Oak Ridge National Lab., Tenn. (USA)); McAlees. 
D.G. (Exxon Nuclear Co., Richland, Wash. (USA)). Nucl. Fusion; 
16: No. 1, 55-66( 1976). 

During the slowing-down process, fast ions injected into a 
tokamak plasma may pitch-angle-scatter into orbits whose devia- 
tions from flux surfaces are of order a, the limiter radius. Ions on 
such orbits may hit the wall or limiter or be charge-exchanged out 
of the system and are thus in the "loss region’’. The boundary of 
this region is calculated and its effect on plasma heating by 
neutral-beam injection is evaluated by using the Fokker-Planck 
equation. In present injection experiments, the loss region may 
have a significant effect if the impurity level of the plasma is high. 
Counter-injected ions are more strongly affected by the loss region 
than are co-injected ions since they have to scatter through a 
smaller pitch angle to reach it. 


2117 Particle lifetime in a pulsed confinement 
system. Lavrent’ev, O.A.; Potapenko, V.A.; Stepanenko, I.A. Sov. 
Phys. - Tech. Phys. (Engl. Transl.); 21: No. 1, 63-66(Jan 1976). 

A study has been made of the plasma confinement in a 
system with a pulsed magnetic field in a cusp geometry and an 
electrostatic field which ‘’closes’’ magnetic apertures. The plasma 
density and decay constant are determined from the total loss of 
charged particles when the annular electrostatic mirror is removed. 
The average electron lifetime is found as a function of the work- 
ing-gas pressure, with the additional ionization taken into account. 
The results are compared with classical diffusion. (AIP) 


of counterstreaming-ion tokamak 
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2118 Plasma heating by shortwave laser radiation. Zakharov, 
S.D.; Pimenov, V.P.; Plis, A.I.; Shcheglov, V.A. (Moscow Ener- 
getics Institute). Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 1, 
66-68(Jan 1976). 

In an analysis of the propagation of monochromatic radia- 
tion in a plasma with electronic thermal conductivity the tempera- 
ture is treated as a generalized function of the region encompassed 
by the heat wave, and a universal equation giving the width and 
temperature of this region is derived. Particular cases are analyzed. 
(AIP) 


2119 Collisioniess plasma diffusion in a circular F3 stellara- 
tor (Saturn). Voitsenya, V.S.; Voloshko, A.Y.; Solodovchenko, S.L.; 
Shtan’, A.F. Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 1, 
100-102(Jan 1976). 

An investigation in the trapped-particle regime shows that 
the plasma loss cannot be described by neoclassical theory for a 
stellarator. In a circular 3 stellarator or a torsatron with a colli- 
sionless plasma, the functional dependence of the diffusion coeffi- 
cient on magnetic field and rotational transform is characteristic of 
the plateau region. (AIP) 


2120 Heating of a collisional plasma by magnetic pumping 
with asymmetric fields. Lapshin, V.I. (A. M. Gor’kii Khar’kov 
State University). Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 
2, 141-144(Feb 1976). 

Collisional heating of an inhomogeneous plasma by mag- 
netic pumping with asymmetric alternating fields is studied. The 
heating fields travel along the fixed magnetic field with phase 
velocity w/k/sub parallel/ greater than or of the order of the 
acoustic velocity v/sub s/. The heating rate is found for a low-g 
plasma. It is of the order of magnitude of the heating rate for ax- 
isymmetric fields. At acoustic resonance (w~k/sub parallel/v/sub 
s/) the absorption rate increases by a factor 1/wtauvery-much- 
greater-thanl if the resonance occurs in a narrow layer and by a 
factor 1/(wtau/sub i/)? if the resonance occurs in the bulk of the 
plasma (tau/sub i//sup -1/ is the frequency of the ion-ion colli- 
sions). (AIP) 


2121 Se lynamic properties of the D-shaped 
tokamak by active field Toyama, H.; 
ae a K.; Kaneko, H.; Noguchi, M.; Soshikawa, S. 
(Department of "Physics, Faculty of Science, University of Tokyo, 
Tokyo, Japan). Phys. Rev. Lett.; 37: No. 1, 18-21(5 Jul 1976). 

By means of active field shaping, a D-shaped, elongated 
plasma has been obtained with a maximum plasma current of 50 
kA corresponding to q=2.4 for the toroidal magnetic field of 2.2 
kG. In this stage magnetic perturbations of m=2 kinklike mode 
have been at high level. The disruptive instability with a negative 
voltage spike, an expansion of the plasma column, and an inward 
shift in the major radius have been observed. These mag- 
netohydrodynamic properties are similar to those of circular cross 
section tokamaks. (AIP) 


2122 Synchrotron radiation from the ATC tokamak plasma. 
Boyd, D.A.; Stauffer, F.J.; Trivelpiece, A.W. (Department of 
Physics and Astronomy, University of Maryland, College Park, 
Maryland 20742). Phys. Rev. Lett.; 37: No. 2, 98-101(12 Jul 
1976). 

The synchrotron radiation emitted from the adiabatic to- 
roidal compressor (ATC) tokamak plasma along a major radius 
was measured over a band of frequencies (35 GHz<f<450 GHz 
with resolution f/Af=2 and rise time tau<10 psec) that included 
the electron cyclotron frequency and its first few harmonics. The 
radiation is at least 50%: polarized (E/sub wave/perpendicularB ). 
Radiation due to runaway electrons increase sharply and coin- 
cidentally with the appearance of positive spikes in the loop volt- 
age and decays _— after the onset of an m=2 oscillation 
in the iame 4 (Al 


2123 Relaxation instability in tokamaks. Sykes, A.; Wesson, 
J.A. (Culham Laboratory, Abingdon, Oxon, United Kingdom). 
Phys. Rev. Lett.; 37: No. 3, 140-143(19 Jul 1976). 

A _ three-dimensional, nonlinear, numerical simulation is 
described in which saw-tooth oscillations occur as a result of a 
hydromagnetic relaxation instability. The time evolution of the 
magnetic topology demonstrates the essential validity of the model 
suggested by Kadomtsev to explain the saw-tooth oscillations ob- 
served in tokamak experiments. (AIP) 


2124 Effects of electrostatic trapping on neoclassical transport 
in an impure plasma. Hazeltine, R.D.; Ware, A.A. (Fusion 
Research Center, University of Texas at Austin, Austin, Texas 
78712). Phys. Fluids; 19: No. 8, 1163-1176(Aug 1976). 
Contamination of a toroidally confined plasma by highly 
charged impurity ions can produce substantial variation of the 
electrostatic potential within a magnetic surface. The resulting 
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electrostatic trapping and electrostatic drifts, of hyd n ions and 
electrons, yields significant alterations in psc mer transport 
theory. A transport theory which includes these effects is derived 
from the drift-kinetic equation, with an ordering scheme modeled 
on the parameters of recent tokamak experiments. The theory self- 
consistently predicts that electrostatic t ing should be ful 
comparable to magnetic t ing, and provides transport - 
cients which, depending quadratically upon the temperature and 
pressure gradients, differ markedly from the standard neoclassical 
coefficients for a pure plasma. (AIP) 


2125 Cold plasma stabilization of a mirror-confined, hot-elec- 
tron plasma. Brown, I.G.; Lichtenberg, A.J.; Lieberman, M.A.; 
Wyeth, N.C. (Department of Electrical Engineering and Computer 
Sciences and the Electronics Research Laboratory, University of 
California, Berkeley, California 94720). Phys. Fluids; 19: No. 8, 
1203-1209( Aug 1976). 

The stabilization of a hot-electron piasma in a simple mirror 
geometry is investigated. Controlled quantities of neutral gas 
generate a cold plasma through hot-electron ionization. Increasing 
stability is found with increasing gas pressure. The pressure 
required for stabilization is found to be inversely proportional to 
the ionization cross section of the type of neutral gas, indicating 
that the number of cold electrons is the key stabilizing quantity. 
The stabilization requires the cold electron density to be at least 
the same order of magnitude as the hot electron density. Line 
tying to external surfaces does not play a role in the stabilization. 
A theory in which the electrons, but not the ions, can be treated in 
the drift approximation is most closely applicable to the experi- 
ment. Reasonable agreement between theory and experiment has 
been obtained. (AIP) 


2126 Turbulent heating in a electron beam 


moderate energy 
— experiment. Mross, M.R.; Walsh, J.E. (Department of 
ics and Astronomy, Dartmouth College, Hanover, New 
a 03755). Phys. Fluids; 19: No. 8, 1217-1222(Aug 
). 


The excitation and dissipation of electron beam driven elec- 
trostatic turbulence has been investigated experimentally and 
theoretically. Optimization of the beam to wave power transfer ef- 
ficiency is shown to depend on the details of the linear dispersion 
of plasma waves on the bounded plasma column. In addition, the 
time variation of the cw rated beam plasma system has been 
modeled by a cou set of nonlinear rate equations for the inten- 
sity of unstable field fluctuations, the electron temperature, and 
the plasma density. Agreement with the experiment is excellent al- 
lowing identification of the important dynamics. In particular, the 
dominant dissipation mechanism is shown to be stochastic heating 
of (nonresonant) thermal electrons. (AIP) 


2127 Fast-rising magnetic field with long pulse duration: a 
new technical concept for large plasma experiments. Wilhelm, R. 
(Max Planck Institut fur Plasmaphysik, 8046 Garching b, 
Munchen, EURATOM Association). J. Appl. Phys.; 47: No. 10, 
4430-4432(Oct 1976). 

A new technical concept makes possible the production of 
fast-rising magnetic fields (rise time approximately-less-than| ys) 
with very — durations (decay up to 100 ms), as required 
in future pul plasma experiments. concept is based on a 
transient transformer system using iron cores inside a closed coil. 
Problems concerning properties of the iron at extreme pulse 
conditions (effective 4, energy losses) are discussed. According to 
a large-scale model experiment (coil current 1 MA, rise time ~1 
ps, decay ~6 ms) a fast megavolt compression with a pulse dura- 
tion up to 100 ms should achievable in a large torus (belt 
pinch). (AIP) 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 1359, 2112 


2128 (LA-UR—76-1441) Preliminary time response data 
from ITT MCP PMT. Lyons, P.B. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-eng-36. 13p. Dep. NTIS 
$3.50. 


Preliminary data obtained with an ITT image intensifier 
tube operated as a photomultiplier are presented. Some applica- 
tions such as weapons di tics, laser plasma diagnostics, and 
diagnostic developments such as fast radiation-to-light converters, 
and fiber optic pulse dispersion are described. (MOW) 


2129 (LA-UR—76-1458) Sub-picosecond x-ray streak camera 
for laser fusion Lieber, A.J.; Sutphin, 
H.D.; Webb, C.B.; Williams, A.H. (Los Alamos Scientific . 
N.Mex. (USA)). 1976. Contract W-7405-Eng-36. 7p. (CONF- 
760828—3). Dep. NTIS $3.50. 
From 12. international congress on high speed photography; 
Toronto, Canada (1 Aug 1976). 
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In laser-fusion interactions the effectiveness of coupling 
laser ree A into target compression can be followed by obtaining 
spatial temporal information on x-radiation emitted by the tar- 

t. Microballoon targets now used require temporal resolution of 

tter than a few picoseconds to track accurately target collapse 
and disassembly. Instabilities of two picoseconds or less are pre- 
dicted for the process. Most streak cameras are based upon a sec- 
tor-focused streak tube, which in the design limit is capable of only 
about 10 ps x-ray resolution. Therefore, a new tube, based upon 
the proximity-focused or wafer intensifier was developed as a laser- 
fusion diagnostic capable in the design limit of delivering truly sub- 
picosecond x-ray resolution. A new power supply was also 
developed to drive the streak tube. Fogether, a camera has 
resulted with true picosecond capability, small size, high sensitivity, 
broad dynamic range, high spatial resolution, and very low jitter. 
The system has proved 98 percent reliable in over 300 laser shots 
providing data on the collapse of microballoons when irradiated by 
a dual beam Nd:YAG laser. Theoretical predictions of 2.5 to 3 ps 
resolution are consistent with experimental data. A visible variant 
of the design now under construction is expected to give sub- 
picosecond resolution with advantages similar to the x-ray system. 


2130 (LA-UR—76-1600) Sub- proximity-focused 
streak camera for x-ray and visible light. Lieber, A.J.; Sutphin, 
H.D.; Webb, C.B. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. 7p. (CONF-760832—2). Dep. 
NTIS $3.50. 

From 20. annual SPIE technical symposium; San Diego, 
California, United States of America (USA) (23 Aug 1976). 

Laser-fusion requires diagnostics of high-density, high-tem- 
perature plasmas on the picosecond time scale. To this end a prox- 
imity-focused streak camera has been under development. An x- 
ray version of this device has been constructed and tested using x- 
rays generated by irradiating microballoon targets with a two-beam 
Nd:glass laser. Results indicate the prototype to be of high sen- 
sitivity with temporal resolution of 2.5 to 3 ps. Later production 
cameras based upon this design are expected to give sub- 
picosecond temporal resolution for both x-ray and visible light. 
The camera is simple, compact, rugged and vacuum compatible. It 
has proved 98 percent reliable in over 350 laser shots. Applica- 
tions to other disciplines are being studied and will be discussed. 


2131 (LA-UR—76-1680) Design of x-ray microscopes for 
laser-fusion tions. McCall, G.H. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1976. Contract W-7405-Eng-36. 6p. 
(CONF-760832—1). Dep. NTIS $3.50. 

From 20. annual SPIE technical symposium; San Diego, 
California, United States of America (USA) (23 Aug 1976). 

Design techniques for Wolter grazing incidence x-ray 
microscopes are discussed, and considerations applicable to 
diamond point micro-machining fabrication are described. Also 
preliminary results of tests on a micro-machined mandrel 
replicated system are presented. 


2132 (N—75-30390) Study of the performance of antennas in 
magnetized plasmas. Final Stenzel, R.L. (TRW Systems 
Group, Redondo Beach, Calif. (USA)). 30 Jun 1975. Contract 
NAS8-31175. 46p. (NASA-CR— 143927; TRW—27468-6004-RU- 
00). NTIS $3.75. 

The antenna studies were performed in a large magnetized 
plasma source, a schematic drawing of which is shown. The plasma 
diagnostics consist of a 70 GHz (4 mm) microwave interferometer 
for density measurements and of various Langmuir probes for spa- 
tially resolved measurements of t sub e, n sub e and the shape of 
the electron distribution function. All diagnostic data are time- 
resolved by sample-and-hold techniques so as to yield information 
about the plasma build-up, the steady-state discharge, and the 
plasma decay in the afterglow. Whistler waves are excited and de- 
tected with various antennas which are inserted into the center of 
the plasma column through one axial and two orthogonal radial 
ports. The antennas were tested for their proper dipole response 
and then calibrated in a known field geometry in air. For the elec- 
tric dipole, a parallel plate capacitor field was used; the magnetic 
loop is calibrated in the near-zone field of a long linear conductor 
of known radio frequency current distribution. Results are 
presented and discussed. (Author) (GRA) 


2133 Possibility of measuring electron density and electron 
collision in plasma composed of combustion products 
using 337-y laser interferometer. Vasil’eva, 1.A.; Shumyatskii, 
B.Y.; Yundev, D.N. (High-Temperature Institute, Academy of 
Sciences of the USSR). High Temp. (USSR) (Engl. Transl.); 13: 
No. 6, 1146-1150(Nov 1975). 

The possibility of measuring the electron density N/sub e/ 
and the electron collision frequency v/sub e/ in a plasma composed 
of combustion products is investigated apes. A jet of the 
unseeded combustion products of propane scarcely causes any 
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vhase shift or attenuation of the transmitted laser beam. The phase 
shift and the attenuation produced upon seeding with salts of the 
alkali metals are measured. The electron density N/sub e/ deter- 
mined from the phase shift agrees with N/sub e/ calculated from 
the temperature and the density of alkali-metal atoms measured in 
the same experiments. This demonstrates the feasibility of utilizing 
a 337-y laser in a submillimeter interferometer for the determina- 
tion of N/sub e/. The electron collision frequency found in the first 
series of experiments from the measured attenuation coefficient 
proved to be considerably higher than the value calculated under 
these conditions. An analysis and an experimental check showed 
that the excessive attenuation is caused by refraction of the beam 
on the cylindrical plasma column and by the narrow directivity 
pattern of the radiation receiver employed. The effect of refraction 
was eliminated by additional focusing of the laser beam. The mea- 
sured values of v/sub e/ are in good agreement with calculation 
and with values determined from electrical conductivity measure- 
ments. The results thus demonstrate the feasibility of utilizing a 
337-y laser interferometer for determining the electron density 
and collision frequency in a plasma composed of collision 
products. (AIP) 


2134 Measurement of parameters of stream of dense plasma 
using conical probes. Kil’dyushova, L.A.; Gorelov, V.A. (Moscow). 
High Temp. (USSR) (Engl. Transl.); 13: No. 6, 1151-1156(Nov 
1975). 

The possibility of utilizing conical probes for diagnostic stu- 
dies of dense plasma streams is examined. The experiments are 
carried out on conical probes of half-angle @=7.S5degree drawing 
ion and electron currents behind the front of a strong shock wave 
in air at an initial pressure p==0.2—2.0 mm Hg and shock velocity 
visub s/=3.5—7.9 km/sec. The mechanism of collection of ions 
and electrons is shown to be different. The possibility of utilizing 
conical probes to measure the electron density, the conductivity, 
and the electron collision frequency is noted. (AIP) 


2135 Limits of plasma diagnostics using Thomson scattering. 
Pyatnitskii, L.N. (High-Temperature Institute, Academy of 
Sciences of the USSR). High Temp. (USSR) (Engl. Transl.); 13: 
No. 6, 1188-1190(Nov 1975). 

The absolute and relative limits of measurement of plasma 
temperature and electron density are calculated for Thomson scat- 
tering of laser radiation. (AIP) 


2136 Resonator method for determining plasma density for 
high densities and large volumes. I. Distributed system. 
Moskalev, I.N. Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 1, 
48-55(Jan 1976). 

Despite the many microwave methods available for measur- 
ing plasma density, the charged-particle density n is determined 
only approximately in existing small devices (5—20 cm in diame- 
ter). The difficulty lies in determining the density distribution 
along the coordinates, N (r, phi, z). Measurements of the function 
N (r) in an axisymmetric plasma with a density ~10'° cm~*, with 
the help of an open box-shaped resonator 2a=68 mm in diameter 
operating in the 8-mm range have been reported by Moskalev and 
Stefanovskii and Vainshtein. In the present paper, the extension of 
this method to larger volumes and higher densities is examined. It 
is shown that the use of a distributed-excitation system makes it 
possible to measure the function N (r) over the frequency range 
~200— 160 GHz up to values na=1 x 10'* cm~'; the average densi- 
ty can be measured up to na=1 x 10" cm/sup em-dash/*. The 
upper limits on the measurement ranges are determined by equat- 
ing the average distance between the resonant lines to the max- 
imum frequency shift. If there is no coupling between the working 
mode and the adjacent modes, these limits can be raised to values 
several times higher. (AIP) 


2137 Resonator method for determining plasma density for 

high densities and large volumes. II. Use of mode suppressors to 

thin out the resonances of microwave resonators. wer LN. 

ao Phys. - Tech. Phys. (Engl. Transl.); 21: No. 1, 55-59(Jan 
). 

A method is described for thinning out the resonant- 
frequency spectrum of an axisymmetric microwave resonator by 
means of absorbing rings. A thinning by a factor of ~5 has been 
achieved experimentally in a resonator ~70 mm in diameter 
excited in the 8-mm range. The possible extension of this method 
to large resonators is discussed in connection with measurement of 
the spatial profile of the plasma density in tokamaks. (AIP) 


2138 Time behavior of the ion density in a lithium plasma 
from absorption of soft x rays. Vekhov, A.A.; Zinchenko, N.S.; 
Lopatin, I.V.; Nokolaev, F.A.; Rozanov, V.B.; Stasenko, V.D. (P. 
N. Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow). Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 1, 92- 
95(Jan 1976). 
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A method has been worked out for measuring directly the 
plasma density on the basis of the absorption of a beam of soft and 
ultrasoft x rays from a high-intensity x-ray tube. The apparatus 
developed for this purpose can be used to study the density of 
plasmas of most elements at temperatures ranging from a few elec- 
tron volts to tens of electron volts and with densities from 10'7 to 
107! cm~*. The time behavior of the plasma density in a high-cur- 
rent lithium-vapor discharge has been measured, as has the 

photoabsorption cross section of the Li II ion. Comparison of the 
results with absorption measurements in the visible region implies 
a fine-scale temperature inhomogeneity of the lithium plasma. 
(AIP) 


2139 Nonlocal parametric turbulence of a laser plasma. Zak- 
harenkov, Y.A.; Krokhin, O.N.; Pustovalov, V.V.; Silin, V-.P.; 
7 ad G.V.; Starodub, A.N.; Tikhonchuk, V.T.; Shikanov, A.S. 
(P. Lebedev Physics Institute, USSR Academy of Sciences). 
Serr. Lett. (USSR) (Engl. Transl.); 23: No. 1, 35-37(5 Jan 1976). 

We describe the formation of an ‘opacity zone’’ appearin 
in an interferometric investigation of a laser plasma. The observ 
phenomenon is interpreted in the framework of the theory of a 
parametrically turbulent plasma. (AIP) 


2140 Investigation of perturbations of laser density 
profile by high-speed interf . Zakharenkov, Y.A.; Krokhin, 
O.N.; Sklizkov. G.V.; Shikanov, A. s. (P. N. Lebedev Physics In- 
stitute, Academy of Sciences of the USSR, Moscow). Sov. J. 
Quant. Electron. (Engl. Transl.); 6: No. 5, 571-577(May 1976). 

An analysis is made of the principal parameters of an opti- 
cal system for recording laser plasma interferograms. Methods for 
numerical analysis of interferograms on a computer are con- 
sidered. A description is given of apparatus for high-speed inter- 
ferometry with slit scanning by a streak camera with a time resolu- 
tion of 10-' sec. The laser plasma interferograms obtained in this 
way are subjected to special calculation methods which increase 
the precision of the results. The system can be used to detect the 
development of a perturbation against the electron density profile 
in a plasma corona when the heating radiation intensity is ~5 x 
10'* W/cm*. (AIP) 


2141 Dynamics of laser-produced plasmas through time- 
resolved observations of the 2a, and (3/2) w, harmonic light emis- 
sions. Jackel, S.; Perry, B.; Lubin, M. (Laboratory for Laser Ener- 
getics, College of Engineering and Applied Sciences, University of 
Rochester, Rochester, New York 14627). Phys. Rev. Lett.; 37: No. 
2, 95-98(12 Jul 1976). 

Time-resolved trajectories of the critical and quarter-critical 
densities were obtained through observation of plasma emissions at 
second and three-halves harmonics of the laser frequency. Charac- 
teristic behavior of the critical-density region is noted. Intensity 
histories of the plasma emissions were measured and compared to 
the incident pulse. The measurements were made during laser-fu- 
sion experiments where glass microballoon targets were irradiated 
with the 0.2-TW peak power output of a four-beam Nd:glass laser. 
(AIP) 


2142 Emission of longitudinal waves from the interaction of 
two beams of transverse radiation. Weibel, E.S. (Centre de 
Recherches en Physique des Plasmas, Ecole Polytechnique 
Federale de Lausanne, CH-1007 Lausanne, Switzerland). Phys. 
Fluids; 19: No. 8, 1237-1241(Aug 1976). 

When two beams of electromagnetic radiation having finite 
diameters intersect within a plasma, they generate, in the interac- 
tion volume, a second-order charge density which is proportional 
to the amplitudes of both beams. Provided that a resonance condi- 
tion is satisfied, this charge density acts as directional antenna 
emitting longitudinal waves. In this process power is transferred 
from the beam of higher frequency to the beam of lower frequency 
with the excess going into the longitudinal waves. The power 
emitted is P=P,P,/P*, where P/subi/ are the powers of the elec- 
tromagnetic beams. P* is computed for both Langmuir and sound 
waves. In the first case this process can probably be used as a 
means to measure the plasma density locally. (AIP) 


2143 Pressure of the electron density 
beam-excited rare-gas Werner, C.W.; Zamir, E.; George, 
E.V. (Massachusetts Institute of Technology, Cambridge, Mas- 
sachusetts 02139). Appl. Phys. Lett.; 29: No. 4, 236-239(15 Aug 
1976). 
The peak electron density in e-beam-excited rare-gas 
pane has been studied as a function of pressure, using inverse 
remsstrahlung absorption techniques. It was found that the heavi- 
er rare gases exhibit broad maxima beyond which the peak elec- 
tron density decreases monotonically with pressure. No maxima 
were observed in helium or neon over the pressure range in- 
vestigated (0O—400 psia). Data are presented along with a 
theoretical explanation for the observed phenomena. 


in electron- 


P 
(AIP) 
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2144 ‘Simple microwave interferometer for measuring small 
phase shifts with high spatial resolution. Bacon, M.E.; Goodhead, 
D.T.; Wantenaar, G.H.J. (University of Natal, Durban, South 
Africa). Rev. Sci. Instrum.; 47: No. 9, 1201-1208(Sep 1976). 

A simple X-band microwave interferometer is described. 
Spatial resolution to ~0.2 cm was obtained by using a simple 
Lecher wire system to transmit the microwaves through the test re- 
gion. Power levels were such (~1 mW) that in the vicinity of the 
balance point the crystal detectors operated in their linear region. 
Under these conditions the output from the phase-sensitive detec- 
tor varied linearly with phase over +- 10degree to better than 1%. 
The sensitivity in the region of the balance point was about 18 mV 
per degree of phase shift with a noise level of <0.1 mV. This gave 
a resolution above noise to better than 0.0ldegree. The per- 
formance of the interferometer was evaluated using 2 cm diameter 
simulators made of cardboard. Line-of-sight phase shifts were 
determined as a function of distance from the simulator center and 
the Abel transform of the data taken to yield local values of 
refractive index. The agreement between the experimental and 
theoretical local values of refractive index was better than 10% 
using a simulator giving a maximum phase shift of 0.42degree. The 
system should be useful in determining local values of electron 
density in small diameter (2—5 cm), low density (10°—10/sup 10/ 
electrons/cm*), cold plasmas, as well as other media in which small 
phase shifts are to be measured. (AIP) 


2145 Interpretation of an optically thick resonance line 
emitted from laser-heated spherical plasmas. Apruzese, J.P.; Davis, 
J.; Whitney, K.G. (Naval Research Laboratory, Washington, D. C. 
20375). J. Appl. Phys.; 47: No. 10, 4433-4436(Oct 1976). 

An interpretation is provided for the radiation emitted by 
optically thick resonance lines produced from _laser-heated 
plasmas. The profiles and total intensities are shown to be sensitive 
to the spatial profiles of the laser energy deposition. Results are 
presented for the helium-like resonance line of Al XII. It is also 
shown that Holstein’s photon escape approximation badly un- 
derestimates the emitted line radiation. (AIP) 


2146 Interferometric study of laser-produced plasmas. 
Reintjes, J.F.; Lee, T.N.; Eckardt, R.C.; Andrews, R.A. (Naval 
Research Laboratory, Washington, D.C. 20375). J. Appl. Phys.; 47: 
No. 10, 4457-4463(Oct 1976). 

High-quality interferograms of laser-produced plasmas with 
spatial resolution of 15 ym are obtained using a relatively simple 
Jamin-type interferometer and a precisely timed 30-psec probing 
laser pulse from a mode-locked Nd : YAG laser, frequency dou- 
bled to 532 nm. The spatial resolution attainable with the present 
arrangement is limited by the velocity of the expanding plasma and 
the finite duratiaon of the probing pulse. The plasmas are 
produced by focusing a Nd : glass Q-switched laser pulse (0.5 GW, 
10/sup 11/—10/sup 13/ W cm/sup -2/) onto slab targets of Al, Mg, 
and (CH,)/sub n/. The electron density distribution, plasma dimen- 
sion, and expansion velocity for both point and line foci are stu- 
died as a function of time delay between the mode-locked and Q- 
switched laser pulses. The results obtained with different durations 
of the heating (Q-switched) pulse and with the various target 
material are compared. (AIP) 


2147 Energy distributions of electrons in electron-beam- 
produced nitrogen plasmas. Suhre, D.R.; Verdeyen, J.T. (Gaseous 
Electronics Laboratory, Department of Electrical Engineering, 
preg | of Illinois at Urbana-Champaign, Urbana, Illinois 
61801). J. Appl. Phys.; 47: No. 10, 4484-4488(Oct 1976). 

A theory was developed which predicts the equilibrium 
electron energy distributions resulting from the injection of an 
electron beam into molecular nitrogen. The results were highly 
non-Maxwellian with a minimum existing near 2.5 eV. Using these 
distributions, fractional power transfers to various excitation 
processes were calculated. The theory was examined experimen- 
tally by using a Langmuir probe to measure the distributions 
produced by a beam of electrons in low-pressure nitrogen. The dis- 
tributions were measured in absolute units and compared with 
theory. All of the major features of the theory were found to be 
present in the measurements. (AIP) 


2148 Stark in hot, dense laser-produced 

Tighe, R.J.; Hooper, C.F. Jr. (Physics Department, University of 
Florida, Gainesville, Florida 32611). Phys. Rev., A; 14: No. 4, 
1514-1519(Oct 1976). 

Broadened Lyman-a x-ray lines from neon X and argon 
XVIII radiators, which are immersed in a hot, dense deuterium or 
deuterium-tritium plasma, are discussed. In particular, these lines 
are analyzed for several temp e-density cases, characteristic 
of laser-produced plasmas; special attention is paid to the relative 
importance of ion, electron, and Doppler effects. (AIP) 
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PLASMA KINETICS - GENERAL 
REFER ALSO TO CITATION(S) 2122, 2173, 2186 


2149 (COO—2457-3) Application of fusion plasma technolo- 
gy. Final report. Sabri, Z.A. (lowa State Univ. of Science and 
Technology, Ames (USA). Engineering Research Inst.). Jun 1976. 
Contract pins 1)-2457. 60p. (ISU-ERI-AMES—76367). Dep. 
NTIS $4.5 

This report presents principal findings of studies conducted 
at Iowa State on Applications of Fusion Plasma Technology. Two 
tasks were considered. The first was to identify and investigate 
plasma processes for near term industrial applications of already 
developed plasma technology. The second was to explore the 
potential of reprocessing the fuel for fusion test facilities in a 
closed-cycle system. For the first task, two applications were con- 
sidered. One was alumina reduction in magnetically confined 
plasmas, and the other was uranium enrichment using plasma cen- 
trifuges. For the second task, in-core and ex-core plasma purifica- 
tion were considered. Separation techniques that are compatible 
with the plasma state were identified and preliminary analysis of 
their effectiveness were carried out. The effects of differential 
ionization of impurities on the separation effectiveness are con- 
sidered. Possible technical difficulties in both tasks are identified 
and recommendations for future work are given. 


2150 (IPPJ—216) Ion drift velocity measurement in a colli- 
sional plasma. Hussain, Altaf; Kuroda, Tsutomu; Horikoshi, Gen- 
ichi. (Nagoya Univ. (Japan). Inst. of Plasma Physics). Mar 1975. 
15p. INIS. 

In a rotating plasma, immersed in crossed electric and mag- 
netic fields, plasma rotation velocity is obtained by determining 
radial electric field Esub(r) by Langmuir probe, including finite 
Larmor radius effect, and by test wave technique. A disagreement 
between the two velocities is found. This disagreement is not 
removed even if the collisional effects are included in the velocity 
determined by Esub(r). This difference is attributed to the inap- 
propriate collision cross section. It is suggested that at low energies 
instead of total collision cross section, the so-called ‘slowing 
down"’ cross section should be used, and at the same time, cylin- 
drical effects must be taken into account. 


2151 Equation of state of the classical two-component plasma. 
Hansen, J.; Vieillefosse, P. (Laboratoire de Physique Theorique 
des Liquides, * Universite Pierre et Marie Curie, 75230 Paris 
Cedex 05, France). Phys. Rev. Lett.; 37: No. 7, 391-394(16 Aug 
1976). 

We present a simple equation of state for classical two-com- 
ponent ionic plasma in a rigid, uniform background based on the 
numerical solution of the coupled hypernetted-chain integral equa- 
tions for the pair distribution functions. The results are used to 
study the phase separation of pressure-ionized H-He and H-Li mix- 
tures. (AIP) 


PLASMA KINETICS - EXPERIMENTAL 
REFER ALSO TO CITATION(S) 2126 


2152 Highly ionized atoms in tokamak discharges. Hinnov, E. 
(Plasma Physics Laboratory, Princeton University, Princeton, New 


Jersey 08540). Phys. Rev., A; 14: No. 4, 1533-1541(Oct 1976). 

Tokamak discharges are characterized by electron densities 
usually ~ (0.3—1.0) x 10/sup 14/ cm/sup -3/ and temperatures 
from a few hundred eV to several keV. In addition to the working 
gas (H or He), the plasma normally contains some light impurities 
( ~ 10/sup 12/ cm/sup -3/ O or C) that are completely stripped 
except at the outer periphery, and heavier elements from the 
vacuum wall and current-aperture limiter (Fe, Cr, Ni, W, Mo, and 
others, ~ 10/sup 10/—10/sup 11/ cm/sup -3/) that remain partly 
stripped, hence relatively strongly radiating, throughout the 
discharge. Other elements, especially noble gases, may be 
deliberately added for diagnostic purposes. Resonance lines of Fe 
and Ar in the beryllium and lithium sequences, of Fe, Kr, and Mo 
in the magnesium and sodium sequences, and of Mo and Xe in the 
zinc and copper sequences have been used for rough determina- 
tion of plasma composition. Since crucial plasma characteristics 
such as temperature and confinment time are sensitively affected 
by the local composition, it is essential to improve the available 
atomic data necessary for more accurate analysis: wavelengths, 
transition probabilities, excitation, ionization, and recombination 
rates, especially for the heavier elements. (AIP) 


PLASMA KINETICS - THEORETICAL 


2153 (EPRI—3) Particle diffusion in toroidally symmetric 
systems. Boozer, A.H. (Princeton Univ., NJ. (USA). Plasma 
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Physics Lab.). Jul 1976. Contract E(11-1)-3073. 22p. Dep. NTIS 
$3.50. 


Since the two fluid equations of a plasma are expressions of 
momentum conservation, they must hold independent of the mean 
free path to system size ratio. Diffusion in a toroidally symmetric 
torus is calculated with the two fluid equations, using Pfirsch- 
Schlueter diffusion and neoclassical diffusion as examples. 


2154 (EPRI—4) Parallel viscosity of a plasma. Boozer, A.H. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). Jul 1976. 
Contract E(11-1)-3073. 7p. Dep. NTIS $3.50. 

A derivation of the parallel viscosity of a plasma in the 
fluid regime is given based on a generalization of the CGL double 
adiabatic equations. The derivation clarifies the nature of the 
parallel viscosity and serves as an example of the use of the 
generalized double adiabatic equations. 


2155 (IPPJ—218) Rotational motion of a collisional plasma 

in radial electric and axial fields. Horikoshi, Gen- 
ichi; Hussain, Altaf; Kuroda, Tsutomu. (Nagoya Univ. (Japan). 
Inst. of Plasma Physics). Apr 1975. 17p. INIS. 

An analysis of the motion of collisional plasma cylinder in 
radial electric and axial magnetic fields is presented. The Boltz- 
mann equation for the plasma motion is expressed in components 
of cylindrical coordinates. After some simplification of the 
problem, the Boltzmann equation is reduced to a set of equations 
of 4th order in Vsub(r) or Vsub(theta) by a proper and simple as- 
sumption. It is concluded that, from the results of numerical com- 
putation, the cylindrical effect decreases the effective frictional 
force acting on the rotating plasma which is caused by collisions of 
plasma particles with neutrals. 


2156 (MATT—1204) New three-dimensional simulation 
models for cylindrical and toroidal plasmas. Cheng, C.Z.; Okuda, 
H. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). Jul 1976. 
Contract E(11-1)-3073. 38p. Dep. NTIS $4.00. 

A new class of three-dimensional particle simulation models 
using finite-size particles has been developed which is useful for 
studying plasma behavior in large, cylindrical and toroidal systems. 
The model makes use of the combination of eigenfunction expan- 
sion and the multi-pole expansion on a two-dimensional spatial 
grid for solving the Maxwell Equations and for pushing particles. 
For a toroidal system, the Poisson equation is solved by using the 
cubic spline technique in the radial direction. It is shown that full 
three-dimensional simulations may be carried out for real plasma 
devices such as tokamaks or pinch devices using the presently 
available computers. Results of the simulations for the thermal 
fluctuations are shown to agree with the theoretical predictions for 
both cylindrical and toroidal systems. 


2157 (UCID—17182) Large-aspect-ratio equilibrium and sta- 
bility. Newcomb, W.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 2 Jul 1976. Contract W-7405-Eng-48. 
1Sp. Dep. NTIS $3.50. 

The general guiding-center energy principle is applied to the 
derivation of equilibrium and stability conditions in the limiting 
case of a large-aspect-ratio system. 


2158 Fluid-numerical studies of high-density theta-pinch im- 
plosion including classical and anomalous transport processes. Hui, 
B.H.; Hamasaki, S. (Maryland Univ., College Park (USA). Dept. 
of Physics and Astronomy); Davidson, R.C. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Nucl. Fusion; 16: No. 1, 73-84( 1976). 

For parameters appropriate to high-density pinch experi- 
ments (nsub(e) greater or approximately 10'* cm~*) it is shown 
that both classical transport processes and anomalous transport 
processes can play an important role during the implosion. The 
fluid-numerical model of Liewer and Krall has been modified and 
extended to include (in addition to turbulent transport) the effects 
of classical transport (e.g. frictional force, thermal force, heat con- 
duction, heat convection, resistive heating and thermalization), as 
well as the effects of ionization, neutral-particle diffusion and 
charge exchange. Numerical studies of the early and intermediate 
stages of implosion are presented for parameters appropriate to 
Scylla 1-B and Scyllac. It is found that the relative importance of 
the various transport processes depends in detail on radial loca- 
tion, initial ionization level, bias field, etc. As a general remark, 
however anomalous transport processes tend to dominate in the 
sheath region and behind the piston (where the current and tem- 
perature are relatively high), whereas classical transport processes 
are important in front of the piston (where the density is high and 
the temperature is relatively low). Moreover, for sufficiently large 
initial neutral density, the effects of charge exchange, neutral-parti- 
cle diffusion, and ionization, are found to be significant during the 
implosion. 
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2159 Turbulent diffusion in a plasma with high-energy ions. 
Belikov, V.S.; Kolesnichenko, Y.I. (Institute for Nuclear Research, 
Academy of Sciences of the Ukrainian SSR, Kiev). Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 21: No. 1, 20-23(Jan 1976). 

A study is made of turbulent diffusion in a plasma contain- 
ing high-energy ions. It is assumed that waves are excited which in- 
teract resonantly with the electrons and the high-energy ions but 
adiabatically with the bulk of the ions. For generality, a plasma in 
which there is a radial electric field is considered. It is shown that 
the turbulent fluxes of electrons and high-energy ions are directed 
outward in the plasma, while the motion of the bulk of the ions is 
inward. This type of turbulent diffusion breaks down at the boun- 
dary of the plasma and this produces a radial electric field near the 
boundary; the strength of this field is estimated. Criteria for 
anomalous diffusion are investigated. As an example, the results 
are applied to a thermonuclear plasma. (AIP) 


2160 Simulation of the deceleration of a relativistic electron 
beam in a dense plasma. Bogolyubskii, I.L. Sov. Phys. - Tech. Phys. 
(Engl. Transl.); 21: No. 1, 31-34(Jan 1976). 

The deceleration of a relativistic electron beam in a dense 
plasma due to dissipation of the reverse current because of the 
finite conductivity of the plasma is investigated analytically and nu- 
merically by the giant particle method. In the deceleration process 
multiple-velocity longitudinal motion can arise in the bunches. 
(AIP) 


2161 Stark profiles of hydrogen lines in a plasma with low- 
frequency turbulence. Oks, E.A.; Sholin, G.V. Sov. Phys. - Tech. 
Phys. (Engl. Transl.); 21: No. 2, 144-150(Feb 1976). 

A study is made of the Stark profiles of hydrogen spectral 
lines in a plasma with a high level of low-frequency electrostatic 
noise. The noise spectrum is assumed to be isotropic, and the dis- 
tribution of the fields is given in the form of the convolution of the 
Holtsmark distribution (or ‘’nearest neighbor’’ distribution) with 
the Rayleigh distribution. The asymptotic properties of the dis- 
tribution of the microscopic fields in the turbulent plasma and its 
moments are investigated. The profiles of the Balmer lines H/sub 
alpha/ and H/sub beta/ are calculated for the most important 
values of the parameters of a turbulent plasma. (AIP) 


2162 Classical diffusion in toroidal plasmas. Pao, Y. (Courant 
Institute of Mathematical Sciences, New York University, New 
York, New York 10012). Phys. Fluids; 19: No. 8, 1177-1182(Aug 
1976). 

Time-dependent classical diffusion in axisymmetric toridal 
plasmas with finite aspect ratio and finite beta is examined. The 
velocity component normal to the flux surfaces can be solved from 
a partial differentio-integral equation in terms of instantaneous 
equilibrium quantities. A method for determining the other two 
velocity components is given which involves the use of convective 
and viscous terms in the momentum equation. Equations describ- 
ing the evolution of magnetic field, plasma pressure, and density 
are presented. (AIP) 


2163 Viasov equilibrium and nonlocal stability properties of 
an inhomogeneous plasma column. Davidson, R.C. (Department of 
Physics and Astronomy, University of Maryland, College Park, 
Maryland 20742). Phys. Fluids; 19: No. 8, 1189-1202(Aug 1976). 

A fully kinetic, nonlocal, matrix dispersion equation is 
derived for electrostatic perturbations about a spatially nonuniform 
cylindrical plasma equilibrium. The analysis is carried out for the 
class of radially confined rigid-rotor equilibria described by 
f°/subj/(x,v) = (n/subj/m/subj//2aT/subj/) F (H/sub perpendicu- 
lar//T/subj/- w/subj/P/sub theta//T/subj/,v/subz/), where P/sub 
theta/ is the canonical angular momentum, v/subz/ is the axial 
velocity, H/sub perpendicular/ is the perpendicular energy, and 
n/subj/, T/subj/, and w/subj/ are constants. Assuming equilibrium 
charge neutrality and negligible spatial variation in the axial mag- 
netic field Bye/subz/, it is shown that the particle trajectories (in 
the equilibrium electric and magnetic fields) and the orbit integrals 
required in the stability analysis can be evaluated in closed form. 
Expanding the perturbed electrostatic potential in terms of the 
vacuum eigenfunctions {J/subl/(A/subn/r) closing-brace for the 
conducting cylinder leads to a matrix dispersion equation of the 
form det[8/subn//sub prime//subn+  /subj/chi/subj//subn//sub 
prime//subn(w)]=0, where the susceptibility chi/subj//subn//sub 
prime//subn(w) is expressed as a phase-space integral over 
f*/subj/(x,v) and known functions of , r A/subn/, etc. The limiting 
case of strongly magnetized electrons and unmagnetized ions is 
considered together with a preliminary application to the lower- 
hyprid-drift instability. (AIP) 


2164 Model of magnetic com of relativistic electron 
beams. Young, T.S.T.; Spence, P. (Physics International Company, 
San Leandro, California 94577). Appl. Phys. Lett.; 29: No. 8, 464- 
466(15 Oct 1976). 
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A theoretical model for the m tic compression of 
relativistic electron beams is described. Calculations of the beam 
fraction transmitted through the magnetic mirror are in agreement 
with several experiments covering a broad parameter range. (AIP) 


PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 2141 


2165 (AD-A—015309) Theory of anomalous energy flux and 

in a laser produced Manheimer, W.M.; Colom- 
bant, D.; Flynn, R. (Naval Research Lab., Washington, D.C. 
(USA)). Sep 1975. Contract AT(04-3)-878. 33p. (NRL- 
MR—3119). Dep. NTIS $4.00. 

If an unmagnetized plasma is collisionless, the heat flux is 
not equal to the thermal conduction coefficient times the tempera- 
ture gradient. To study anomalous energy deposition in a collision- 
less plasma, the steady state fluid equations for the first four mo- 
ments, density, velocity, temperature, and heat flux are examined. 
The fluid system is coupled to the system of equations for the un- 
stable waves, and the interaction terms are written out as collision 
terms. The spatial dependence of fluid and wave quantities are 
solved numerically for the case where the anomalous absorption 
mechanism is the Compton sidescatter instability. Absorption effi- 
ciency can be as high as twenty percent, albeit for very long 
plasma lengths. 


2166 (IPPJ—215) Self-phase modulation of laser light in laser 
produced plasma. Yamanaka, C.; Yamanaka, T.; Mizui, J.; 
Yamaguchi, N. (Nagoya Univ. (Japan). Inst. of Plasma Physics). 
Feb 1975. 13p. INIS. 

A spectrum broadening due to the self-phase modulation of 
a laser light was observed in the laser produced deuterium and 
hydrogen plasma. Qualitative treatments of the density modulation 
due to the self-focusing process and the modulational instability 
were discussed. The theoretical estimation of spectrum broadening 
fairly accorded with the experimental results. 


2167 Pulsed ion diode experiment. Prono, D.S.; Shearer, J.W.; 
Briggs, R.J. (Lawrence Livermore Laboratory, University of 
California, Livermore, California 94550). Phys. Rev. Lett.; 37: No. 
1, 21-25(5 Jul 1976). 

Ion current densities up to several kiloamperes per square 
centimeter and total ion currents ranging from 50 to 150 kA have 
been produced at voltages of 100—300 kV in a modified 
relativistic-electron-beam diode. The experiments are in general 
accord with the predictions of a recent reflex-triode theory. (AIP) 


2168 Startup of a neutral-beam-sustained plasma in a quasi- 
dc magnetic field. Coensgen, F.H.; Cummins, W.F.; Gormezano, 
C.; Logan, B.G.; Molvik, A.W.; Nexsen, W.E.; Simonen, T.C.,; Stal- 
lard, B.W.; Turner, W.C. (Lawrence Livermore Laboratory, Liver- 
more, California 94550). Phys. Rev. Lett.; 37: No. 3, 143-146(19 
Jul 1976). 

Warm plasma has been injected along field lines into a 
quasi-steady-state magnetic mirror in the 2XIIB experiment. This 
has provided a suitable target plasma for density buildup and heat- 
ing with neutral-beam injection. With the injection of 310 A 
equivalent of 14-keV deuterium atoms, the density exponentiated 
to 3.7 x 10" cm™, the average ion energy increase to 12 keV, and 
the B reached 0.4. A rate equation describing the density buildup 
is given. (AIP) 


2169 Laser focus produced in a ring target. Saint- 
Hilaire, G.; Szili, Z. (Direction Sciences de Base, Institut de 
Recherche de I’Hydro-Quebec, C.P. 1000, Varennes, Quebec, 
Canada, JOL 2PO). Appl. Phys. Lett.; 029: No. 3, 143-145(1 Aug 
1976). 

A new geometry for generating a laser-produced plasma is 
presented. A toroidal mirror is used to focus a CO, laser beam on 
the inside wall of a copper ring target. The plasma produced con- 
verges at the center of the ring where an axial plasma focus is 
formed. High-speed pho y shows details of a plasma 
generated at a distance from the target surface. This new geometry 
could have important applications in the field of x-ray lasers. 
(AIP) 


2170 Gas breakdown at cyclotron resonance with a submil- 

limeter laser. Hacker, M.P.; Temkin, R.J.; Lax, B. (Francis Bitter 

National Magnet Laboratory, Massachusetts Institute of Technolo- 

gy Cambridge, Massachusetts 02139). Appl. Phys. Lett.; 029: No. 
, 146-148(1 Aug 1976). 

A pulsed 496-u4m CH;F laser is used to produce gas break- 
down in He at pressures between | and 300 Torr in an intense lon- 
gitudinal magnetic field. Breakdown is detected by the observation 
of visible light when the electron cyclotron freq (eB/m) 
equals the laser frequency, which occurs at B=216 kG for A=496 
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jm. At the lowest helium pressures and near cyclotron resonance, 
the focused laser intensity of 40 kW/cm® gives rise to very 
electron heating rates, well beyond the limit of validity of conven- 
tional equilibrium breakdown Some. The observed result is an in- 
tensity-dependent resonant linewidth, much larger than predicted 
by equilibrium theories. (AIP) 


2171 Laser radiation forces in magnetized Stamper, 
J.A.; Bodner, S.E. (Naval Research Se aye oy BC. 
20375). Phys. Rev. Lett.; 37: No. 7, 435-436(16 Aug 1976). 

A linearly polarized laser beam produces a time-ave 
radiative force ag Ao electric vector when interacting with a 
magnetized plasma. This magnetic force, for a field of 5 MG, is as 
large as the ponderomotive force with a gradient scale of 3 wm. 
(AIP) 


2172 Production of a quiescent plasma by a rf discharge. 
Bitter, M.; Hollenstein, C.; Paris, P.J. (Centre de Recherches en 
Physique des Plasmas, 1007 Lausanne, Switzerland). Rev. Sci. In- 
strum.; 47: No. 9, 1209-1213(Sep 1976). 

Quiescent argon plasmas of densities of 10°—10" elec- 
trons/cm* with a symmetric radial density profile and a Maxwellian 
electron velocity distribution (T/sub e/=5 eV) have been produced 
by a rf discharge for neutral gas pressures of 1 x 10~*/ to 2 x 107° 
mm Hg and magnetic fields in the range 0.2—0.5 kG. The main 
sources of density inhomogeneities and noise, which can arise from 
the formation of a plasma in regions of strong rf field in- 
homogeneities, have been eliminated by appropriate construction 
of the rf wave structure. The rms density fluctuation level 5n/n is 
in the range 2 x 107° to 5 x 10°*, and decreases with increasing 
neutral gas pressure. (AIP) 


Experiments on electron injection into a toroidal mag- 
netic field. Clark, W.; Korn, P.; Mondelli, A.; Rostoker, N. 
(Maxwell Laboratories, Inc., San Diego, California 92123). Phys. 
Rev. Lett.; 37: No. 10, 592-595(6 Sep 1976). 

Electrons have been injected into a toroidal magnetic field 
to form an electron cloud of approximately uniform density. The 
injection process was accomplished at magnetic fields of several 
kilogauss and differs from the inductive charging technique used 
by previous researchers. Electron densities of ~10/sup 10/ cm/sup 
-3/ were injected and confined for several hundred microseconds, 
creating potential wells of ~300 kV. Measurements of the radiated 
microwave energy from the electron cloud are reported. (AIP) 


2174 Simultaneous measurements of current and 

field in laser-produced plasmas. Drouet, M.G.; Bolton, R.; Saint- 
Hilaire, G.; Kieffer, P.; Szili, Z.; Pepin, H.; Grek, B.; Thibaudeau, 
A.; Trepanier, K. (Direction Sciences de base, Institut de 
recherche de |’Hydro-Quebec, Varennes, Quebec, Canada, JOL 
2PO%). Appl. Phys. Lett.; 29: No. 8, 469-471(15 Oct 1976). 

The current I and the magnetic field B generated during the 
interaction of focused laser pulses (10.6 wm, 4 J, 1.7 ns or 1.06 
pum, 4 J, 20 ns) on a copper target were measured simultaneously 
as a function of the background pressure in air, N,, He,Ar, and 
CO,, the results show that I and B are connected, and in addition 
p ey ag experimental evidence for the diffusion of the magnetic 
ield in laser-produced plasmas. (AIP) 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 2230 


2175 (AD-A—013990/7ST) Numerical study of the dissipa- 
tive trapped-electron instability in tokamaks. Chu, K.R.; Man- 
heimer, W.M. (Naval Research Lab., Washington, D.C. (USA)). 
Jul 1975. 14p. (NRL-MR—3080). Dep. NTIS $3.50. 

The dispersion relation for the dissipative trapped-electron 
mode including the effects of magnetic shear, finite ion Larmor 
radius, banana-plateau velocity space separation, ion temperature 
gradient, and ion-ion collisions is employed to examine the stability 

rty of recent tokamak experiments. Instabilities, when they 
exist at all, mostly occur at k rho/sub i/ roximately 1, where 
rho/sub i/ is the thermal ion Larmor radius. often used anoma- 
lous heat conduction coefficient, y/k?, —— negligible losses 
compared to those observed experimentally. 


2176 (INIS-mf—3100, pp 12-12.12) Transport theory of 
trapped in a system with toroidal confinement. Henning, 
J.J.; Sardei, F. 1975. 

From 10. annual seminar on theoretical physics; Durban, 
South Africa (7 Jul 1975). 

In Tenth annual seminar on theoretical physics, Durban, 7- 
11 July 1975. - ia 

The icle dissipative instabilities in plasmas in to- 
roidal ate ae with the aid of approximate distribution 
functions as derived by Hazeltine, Hinton and Rosenbluth in the 
so-called neoclassical theory. 
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2177 (IPPJ—217) Two stream instability of quasiparticles. 
Hasegawa, Akira. (Nagoya Univ. (Japan). Inst. of Plasma Physics). 
Apr 1975. Sp. INIS. 

Two (or more) q mnochromatic waves interacting in a 
nonlinear dispersive medium are shown to be unstable even if the 
each wave is modulationally stable. 


2178 (MATT—1265) Residual trapped-ion instabilities in 
tokamaks. Tang, W.M.; Adam, J.C.; Ross, D.W. (Princeton Univ., 
N.J. (USA). Plasma Physics Lab.). Jul 1976. Contract E(11-1)- 
3073. 24p. Dep. NTIS $3.50. 

It is demonstrated that in addition to the usual dissipative 
t -ion instability, which is basically an electron diamagnetic 
drift mode, ion diamagnetic modes of this type can also be 
generated. Such modes can be driven unstable by ions which have 
average unfavorable magnetic drifts and can persist as residual in- 
stabilities in tokamak systems with flat or reversed gradient 
profiles. 


2179 (MATT—1268) Lower hybrid instability driven by a 
spiraling ion beam. Seiler, S.; Yamada, M.; Ikezi, H. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.; Bell Telephone Labs., 
Inc., Murray Hill, N.J. (USA)). Jul 1976. Contract E(11-1)-3073. 
llp. Dep. NTIS $3.50. 

A lower hybrid instability with ion cyclotron harmonics is 
observed to be resonantly driven by an ion beam injected obliquely 
to the confining magnetic field, in agreement with a linear, warm 
plasma theory. Quasilinear velocity space diffusion of the beam is 
obse::-/ed. 


2180 (MATT—1270) Shear stabilization of drift instabilities 
in the presence of multiple rational surfaces. True, M.; Lee, W.W.; 
Okuda, H. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). 
Jul 1976. Contract E(11-1)-3073. 16p. Dep. NTIS $3.50. 

Shear stabilization of collisionless drift instabilities and the 
associated plasma transport in the presence of multiple rational 
surfaces has been studied analytically and by numerical simulation 
using a slab model. It is shown that the multiple rational surfaces 
reduce the energy loss due to wave convection and therefore the 
stabilization by shear becomes less effective. The anomalous 
plasma transport is enhanced accordingly. 


2181 Hydromagnetic stability of the Bennett pinch in a strong 
magnetic field. Kaneko, S.; Tsunematsu, T. (Tokyo Univ. (Japan). 
Faculty of Engineering). Tokyo Daigaku Kogakubu Kiyo, A; No. 11, 
38-39(Dec 1973). (In Japanese). 

The nec and sufficient condition for hydromagnetic 
stability of the linear Bennett pinch is obtained by the energy prin- 
ciple. Two configurations of the Bennett pinch are considered. In 
the first configuration, the radius of the pinch is assumed to be in- 
finite. In the second configuration, the pinch is contained in a con- 
ductive wall of a finite radius ysub(w). The radius ysub(p) of the 
pinch is assumed to be smaller than ysub(w). Both Tokamak T-3 
(U.S.S.R) and JFT-2 (Japan) fulfill the obtained necessary and suf- 
ficient condition for stability. 


2182 Validity of different approaches to the problem of 
parametric instabilities. The Hung, N.; Wersinger, J.M. (Ecole 
Polytechnique Federale de Lausanne, Switzerland). Helv. Phys. 
Acta; 48: No. 4, 465-477(1975). 

The injection of an electromagnetic wave into a plasma is 
studied. Dispersion relations were obtained by the perturbation 
method and the oscillating reference frame technique. Vlasov’s 
and Poisson’s equations were used. (MOW) 


2183 Plasma stabilization of electron-ion beam instabilities. 
Nezlin, M.V.; Taktakishvili, M.I.; Trubnikov, A.S. Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 21: No. 1, 34-36(Jan 1976). 

An interpretation involving the thermal motion of plasma 
electrons is given for the experimentally observed stabilization of 
the two-stream and Buneman instabilities. JBB (AIP) 


2184 Effect of electron-ion heat exchange and electron ther- 
mal conductivity on the drift instability of a weakly collisional finite- 
B plasma. —— V.I.; Nemov, V.V. (Physicotechnical Institute, 
Academy of Sciences of the Ukrainian SSR, Khar’kov). Sov. Phys. 
3 Tech. Phys. (Engl. Transl.); 21: No. 1, 37-39(Jan 1976). 

A study is made of the influence of heat exchange between 
electrons and ions and the finite longitudinal electron thermal con- 
ductivity on the drift instability of a weakly collisional finite-g 
plasma. Drift waves whose phase velocities along the magnetic 
field are of the order of the ion thermal velocity are considered. 
The limits of the drift-instability regions and the wave growth rates 
are found. The dissipative effects studied here expand the unstable 
regions. In the stable regions these effects are stabilizing. (AIP) 


2185 Drift cyclotron instabilities in a plasma with ion impuri- 
ties. Kurko, O.V. Sov. Phys. - Tech. Phys. (Engl. Transl.); 21: No. 
1, 102-104(Jan 1976). 
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The theory of drift-cyclotron instabilities in a plasma with 
two ion species is considered. It is shown that electrostatic oscilla- 
tions can arise in a magnetized plasma with uniform electron den- 
sity but nonuniform ion density. The threshold values of the densi- 
ty gradients are found. (AIP) 


2186 Tokamak heat transport due to tearing modes. Hazel- 
tine, R.D.; Strauss, H.R. (Fusion Research Center, University of 
Texas at Austin, Texas 78712). Phys. Rev. Lett.; 37: No. 2, 102- 
104(12 Jul 1976). 

pe field perturbations accompanying the tearing in- 
stability allow rapid heat transport across regions enclosing mode- 
rational equilibrium flux surfaces. The electron-energy transport 
equation for this process is derived, under the assumptions of 
cylindrical geometry, incompressible flow, and relatively weak den- 
sity gradients. For the thermoelectric instability predicted by 
kinetic theory, a quasilinear description of local flattening of the 
temperatures profile is obtained. The self-consistent field perturba- 
tion is shown to be quite weak, 5B/B,~ 107"; yet it yields a local- 
ized heat flux far exceeding pseudoclassical estimates. (AIP) 


2187 Kinetic theory of agnetohydrody i Kel- 
vin—Helmholtz instability. Ohsawa, Y.; Nosaki, K.; Hasegawa, A. 
(Department of Physics, Nagoya University, Nagoya, Japan). Phys. 
Fluids; 19: No. 8, 1139-1143(Aug 1976). 

The magnetohydrodynamic Kelvin—Helmholtz instability in 
a low 8B collisicnless plasma with smooth variations in plasma 
parameters across the boundary is studied. The surface Alfven 
wave which is excited by the Kelvin—Helmholtz instability is 
shown to be mode-converted to the kinetic Alfven wave (Alfven 
wave with finite ion Larmor radius and electron inertia cor- 
rection). Linear and nonlinear effects of this kinetic Alfven wave 
on the Kelvin—Helmholtz instability are discussed. Because the 
resonant mode conversion enhances the wave amplitude, the non- 
linear effect is manifested. In particular, the magnetic field pres- 
sure of the kinetic Alfven wave exerts acceleration on the plasma 
at the higher density side toward the lower density side and may 
cause the Rayleigh—Taylor instability at the boundary layer. (AIP) 


2188 Excitation and propagation of lower-hybrid waves in a 
bounded, inhomogeneous plasma. Kuo, Y.; Chen, L. (Plasma 
Physics Laboratory, Princeton University, Princeton, New Jersey 
08540). Phys. Fluids; 19: No. 8, 1223-1228(Aug 1976). 

Parametric instabilities excited in nonuniform plasmas by 
spatially localized pump fields oscillating near the local low-hybrid 
frequency are analaytically investigated. Corresponding threshold 
conditions, temporal growth rates, and spatial amplification factors 
are obtained for the oscillating-two-stream instability and the 
decay instabilities due to nonlinear electron and ion Landau 
dampings. 


2189 Stability of the ion cyclotron wave for pulsed parallel in- 
jection. Mai, L.P.; Horton, W. Jr. (Physics Department and Fusion 
Research Center, University of Texas at Austin, Austin, Texas 
78712). Phys. Fluids; 19: No. 8, 1242-1252(Aug 1976). 

The obliquely propagating ion cyclotron wave has three 
beam-wave resonances for typical two energy component systems. 
The wave propagating into the injected ion beam Doppler shifts up 
to the beam cyclotron frequency, and the wave propagating in the 
direction of the beam Doppler shifts down to zero frequency and, 
at larger k/sub parallel/v/subb/, to the negative of the beam 
cyclotron frequency. The beam density thresholds and the max- 
imum growth rates are given for these three resonant modes. 
(AIP) 


2190 Stability of hot electron plasmas. Berk, H.L. (University 
of California, Lawrence Livermore Laboratory, Livermore, Califor- 
nia 94550). Phys. Fluids; 19: No. 8, 1255-1256(Aug 1976). 

The linear theory of a flute mode in a hot electron plasma is 
presented when the precessional drift frequency is comparable to 
or larger than the ion cyclotron frequency. The mode is found to 
stabilize when a sufficiently large component of cold electrons is 
present. (AIP) 


2191 Closed first- and second-order moment equations for 
stochastic nonlinear problems with applications to model 
hydrodynamic and Vlasov . Besieris, 1.M.; Sta- 
siak, W.B. (Department of Electrical Engineering, Virginia 
Polytechnic Institute and State University, Blacksburg, Virginia 
24061). J. Math. Phys. (N.Y.); 17: No. 9, 1711-1718(Sep 1976). 
Working along the lines of a procedure outlined by Keller, a 
technique is developed for deriving closed first- and second-order 
moment equations for a general class of stochastic nonlinear equa- 
tions by performing a renormalization at the level of the second 
moment. The work of Weinstock, as reformulated recently by 
Balescu and Misguich, is extended in order to obtain two 
equivalent representations for the second moment using an exact, 
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nonperturbative, statistical approach. These general results, when 
eons to the weak-coupling limit, lead to a complete set of 
c equations for the first two moments within the framework 
of an approximation co’ mding to Kraichnan’s direct-interac- 
tion approximation. Additional restrictions result in a self-con- 
sistent set of equations for the first two moments in the stochastic 
quasilinear approximation. Finally, the technique is illustrated by 
considering its application to two specific physical problems: (1) 
model hydrodynamic turbulence and (2) Vlasov-plasma turbulence 
in the presence of an external stochastic electric field. (AIP) 


2192 Parametric resonance of systems with time-varying dis- 
sipation. Batchelor, D.B. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830). Appl. Phys. Lett.; 29: No. 5, 280-281(1 
Sep 1976). 

A prototype of a system with periodically time-varying dis- 
sipation is analyzed. It is found that parametric excitation can 
occur even if the average dissipation is positive, although it is 
necessary that the dissipation be negative (amplification) over part 
of the cycle. The pump amplitude threshold and unstable phase 
angle are found for the unstable region near w;=2wo. It is also 
shown that a periodic instability cannot be dynamically stabilized 
by periodically varying the dissipation. (AIP) 


2193 Space-charge wave propagation on rippled electron 
beams. Mahaffey, R.A.; Batchelor, D.B.; Trivelpiece, A.W. 
(University of Maryland, Department of Physics and Astronomy, 
College Park, Maryland 20742). J. Appl. Phys.; 47: No. 10, 4464- 
4466(Oct 1976). 

A measurement of the phase characteristics of space-charge 
waves propagating on a rippled magnetically confined electron 
beam reveals a shift in the average value of the wave number from 
that expected for an unrippled beam. An analysis of space-charge 
wave propagation for such a beam can be done by assuming a 
small-amplitude sinusoidal variation of the beam radius about its 
average. This analysis shows that there is a periodic variation in 
the space-charge wave number as a function of distance along the 
beam. The average value of the wave number taken over one rip- 
ple period is shifted by an amount that agrees with experimental 
observations. This periodic variation of wave numbers results in 
sidebands similar to those associated with the frequency modula- 
tion of radio waves. (AIP) 


2194 Measurement of temperature fluctuations and wave-in- 
duced losses associated with the drift-Alfven instability in a finite-8 
collisional plasma. Holt, J.L.; Luhmann, N.C. Jr.; Tang, J.T. 
(Electrical Sciences and Engineering Department, University of 
California, Los Angeles, California 90024). J. Appl. Phys.; 47: No. 
10, 4467-4474(Oct 1976). 

Detailed measurements of temperature fluctuations as- 
sociated with drift-Alfven instability in a finite-8 collisional plasma 
column are reported. The experimentally determined magnitude 
and phases of density, temperature, floating potential, and plasma 
potential fluctuations are in agreement with values calculated as- 
sumitig an adiabatic equation of state. In addition, the radial wave- 
induced diffusion is found to be comparable to Bohm diffusion and 
much larger than classical diffusion for the drift-wave branch of 
the instability and comparable to both Bohm and classical diffusion 
for the Alfven branch. (AIP) 


2195 Simple stability criterion for feedback control of unsta- 
ble waves. Crowley, J.M. (Department of Electrical Engineering, 
University of Illinois, Urbana, Illinois 61801). J. Appl. Phys.; 47: 

No. 10, 4675-4680(Oct 1976). 
Feedback control of instabilities in a continuum is a useful 
technique, but the analysis of such controlled systems is com- 
licated by the coupling of the normal modes in the feedback 
. A simpler analysis is developed here which shows that mode 


coupling can be neglected if the feedback is not too large. This 
simpler method is applied to several examples, and comparisons 
with earlier more exact results show = agreement over the 
range of validity of the approximation. (AIP) 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 2171 


2196 (MATT—1260) Plasma ringing associated with pulsed 
resonance cones. Bellan, P.M. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Jun 1976. Contract E(11-1)-3073. 19p. 
Dep. NTIS $3.50. 

A temporal wave-packet of frequency mw» (w/sub ci/, w/sub 
pi/ much less than w/sub ce/, w/sub pe/) applied to a finite antenna 
in a magnetically confined plasma, is shown to excite an electro- 
static field consisting of (1) a short-duration resonance cone, and 
(2) a wave-like disturbance which follows afterwards. This latter 
disturbance, which is related to the lower frequency mode of the 
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detla-function induced transients discussed by Simonutti, persists 
long after the resonance cone. The phase factor associated with 
the disturbance is independent of a», and its constant-phase sur- 
face are lines which emanate from the antenna and make a small 
angle theta with respect to the confining magnetic field B. Theta 
decreases with increasing time so that ‘’wavelengths’’ perpendicu- 
lar to B also decrease with increasing time. The correspondence of 
the fields obtained by wave-packet excitation to those obtained by 
both CW and delta-function excitations is discussed and experi- 
mental results are reported. 


2197 (UCRL—78341) Cylindrical and solitons. 
Maxon, S. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Jun 1976. 24p. (CONF-760135—1). Dep. NTIS 


$3.50. 

From Conference on solitons; Tucson, Arizona, United 
States of America (USA) (5 Jan 1976). 

The recent prediction and observation of cylindrical and 
spherical ion acoustic solitons in a cold, single species plasma are 
reviewed. The properties of these higher dimensional solitons are 
quite different from their planar counterpart since the amplitude 
increases, the width decreases, and the propagation speed in- 
creases as the soliton moves inward. Although the results for two- 
and three-dimensional solitons are obtained numerically, early time 
solutions can be found analytically and compared with numerical 
solutions. An interesting phenomenon, which is an integral part of 
these higher dimensional solitons, is the presence of a wake. 
Although the amplitude of this wake is very small, it can carry 
considerable momentum since it extends over a large spatial re- 
gion. 


2198 Plane wave propagation in plasma slabs. Wisler, M.M. 
Raleigh, NC; North Carolina State Univ. (1975). 75p. University 
Microfilms Order No. 76-17,263. 

Thesis (Ph. D.). 

Electromagnetic plane wave propagation is studied in an 
isotropic one-dimensionally varying plasma slab. Riccati-type dif- 
ferential equations are derived in terms of reflection and transmis- 
sion coefficients which are a function of distance into the plasma. 
A flow di method is used to derive the differential equations 
which have also been derived by Bellman (1959) by a multiple 
reflection technique. The transmission coefficient for a plasma slab 
with an arbitrary but known profile is derived as the sum of two 
terms, the classical WKB approximate solution and what we have 
called a WKB error term, the error term being the difference 
between the exact transmission coefficient and the WKB approxi- 
mate coefficient. The error term is expressed as the integral over 
distance through the plasma of the incremental error incurred by 
using the WKB approximation. A computer model was constructed 
to evaluate reflection and transmission coefficients for arbitrary 
one-dimensionally inhomogeneous isotropic plasma slabs, to com- 
pute the WKB error terms, and to display this error as a function 
of distance through the plasma. The model was then applied to 
some plasma slab profiles which violated the classical validity 
criterion for the WKB solutions. Selected parameters were varied 
and the calculations repeated to demonstrate the effect of these 
parameters on the incremental error terms. Trends in the behavior 
of the incremental error terms as the plasma profile parameters are 
increased or decreased have been established. It is found that for 
the profiles studied the incremental error oscillates rather than 
stays positive or negative and that the integral of this error over 
the complete slab (the difference between the actual and WKB 
computed transmission coefficients) is not necessarily a function of 
how badly the classical conditions for application are violated. 


2199 Optical investigations of turbulent electrostatic oscilla- 
tions produced when a plasma stream interacts with a partially- 
ionized gas. Pistunovich, V.I.; Platonov, V.V.; Ryutov, V.D.; 
Filimonova, E.A. JETP Lett. (USSR) (Engl. Transl.); 23: No. 1, 
26-29(5 Jan 1976). 

We determined the turbulent electric fields produced when 
an ion stream interacts with a plasma, by measuring the intensities 
of the forbidden lines of neutral helium and the Stark broadening 
of the hydrogen-atom lines. (AIP) 


2200 Negative absorption in an anisotropic plasma. 
Karapetyan, R.V. (P. N. Lebedev Physics Institute, Academy of 
Sciences of the USSR, Moscow). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 21: No. 2, 152-155(Feb 1976). 

We consider the absorption of electromagnetic waves in a 
plasma with electron drift for an arbitrary relation between the 
electron thermal and drift velocities and also for an arbitrary angle 
between the polarization vector of the wave and the direction of 
drift. Using a kinetic equation describing the influence of an exter- 
nal field on the collision of plasma particles, we find an expression 
for the work done on the plasma by a high-frequency electromag- 
netic field of arbitrary intensity. We show that in the weak-field 
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limit under certain conditions the sign of the work becomes nega- 
tive; i.e., a plasma with electron drift can amplify electromagnetic 
waves propagating through it. An expression is obtained for the 
amplification coefficient and a numerical estimate is given. (AIP) 


2201 Transport of a relativistic electron beam in a plasma. 
Iremashvili, D.V.; Timoshenko, A.P.; Udovichenko, Y.K. Sov. 
Phys. - Tech. Phys. (Engl. Transl.); 21: No. 2, 240-242(Feb 1976). 

An experimental study is made of the transport of a 
relativistic electron beam (current of 30 A, energy ~1 MeV, pulse 
length ~60 nsec, and diameter of 2.5 cm) in a longitudinal mag- 
netic field of 1500 Oe. A plasma with density ~10/sup 11/ cm/sup 
-3/ is produced by a counter streaming beam of low-energy elec- 
trons. In the presence of the plasma axially-asymmetric oscillations 
are observed in the frequency range 40—120 MHz. The frequency 
of the oscillations increases with increasing density of the decaying 
background plasma and does not depend on other parameters of 
the system. The most intense oscillations, leading to a strong 
modulation of the relativistic beam, are observed with charge 
neutralization. The oscillations disappear for a sufficiently dense 
plasma ~10/sup 10/—10/sup 11/ cm/sup -3/. (AIP) 


2202 Observation of two ion-acoustic waves in an argon-heli- 
um plasma. Nakamura, Y.; Nakamura, M.; Itoh, T. (Institute of 
Space and Aeronautical Science, University of Tokyo, Komaba, 
Meguro-ku, Tokyo, Japan). Phys. Rev. Lett.; 37: No. 4, 209- 
212(26 Jul 1976). 

The propagation of ion-acoustic waves in two-ion plasmas is 
investigated both experimentally and theoretically when the ratio 
of electron to ion temperature is 10 to 15. Although a single mode 
is observed in an argon-neon plasma, two modes are detected in an 
argon-helium plasma. (AIP) 


2203 High-power transmission in plasma-filled waveguides. 
Chandra, P.; Tripathi, V.K. (Physics Department, Indian Institute 
of Technology, New Delhi 110029, India). J. Appl. Phys.; 47: No. 
7, 3447-3450( Aug 1976). 

Using appropriate expressions for the nonlinear dielectric 
constant of a bounded fully ionized hot plasma, the propagation of 
high-power electromagnetic waves in the TE,, mode in a plasma- 
filled rectangular waveguide has been investigated; the nonlinearity 
in this collisionless plasma arises from the ponderomotive force 
due to the gradient of the field intensity. After integrating the 
wave equation once, numerical solution has been carried out. As 
the power of the beam increases, the plasma is depleted from the 
center of the waveguide and concentrates near the walls. This al- 
lows the transmission of the beam in the waveguide even when the 
average plasma frequency is much larger than the wave frequency. 
At very high powers the field around the center of the waveguide 
possesses a cosine variation but falls very rapidly as the wall is ap- 
proached. The field patterns in this case are seen to be similar to 
the linear case of a waveguide, partially filled with plasma. (AIP) 


2204 Nonlinear plasma oscillations in terms of multiple-water- 
bag eigenmodes. Bertrand, P.; Gros, M.; Baumann, G. (Laboratoire 
de Physique Theorique, Universite de Nancy I, 54037 Nancy , 
France). Phys. Fluids; 19: No. 8, 1183-1188(Aug 1976). 

The problem of nonlinear electron plasma oscillations is 
considered, using the water-bag model with N bags, and involving 
second-order expansions of the electric field. The solutions are 
readily obtained and are successfully checked by computer experi- 
ment. (AIP) 


2205 Excitation and propagation of lower-hybrid waves in a 
bounded, inho plasma. Colestock, P.L.; Getty, W.D. 
(Electron Physics Laboratory, Department of Electrical and Com- 
puter Engineering, The University of Michigan, Ann Arbor, 
Michigan 48109). Phys. Fluids; 19: No. 8, 1229-1236(Aug 1976). 

The excitation and propagation of lower-hybrid waves in an 
inhomogeneous, cylindrical plasma is studied theoretically for 
finite-length electrostatic sources. The boundary-value problem for 
the electrostatic potential in a cold, inhomogeneous plasma is 
solved numerically as a superposition of the radial eigenmodes 
excited by a finite-length source. Radial eigenmodes are found nu- 
merically by an algorithm which includes the case where the 
lower-hybrid resonance layer occurs in the plasma. The eigenmode 
superposition is carried out for several phased-ring sources. The 
plasma response is found to be composed of resonance-cone sur- 
faces along which the potential is a maximum. When the 
resonance layer does not occur in the plasma, the resonance-cone 
surfaces reflect from the column axis and at the plasma boundary. 
For the case when the resonance layer does occur, the resonance- 
cone surfaces become asymptotic to the resonance layer and do 
not penetrate to the center. The presence of damping causes the 
resonance-cone singularities to dissolve axially leaving the lowest- 
order radial mode excited by the source. (AIP) 
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2206 Amplitude and phase modulation accompanying laser 
beam trapping in plasmas. Feit, M.D.; Fleck, J.A. Jr. (University of 
California, Lawrence Livermore Laboratory, Livermore, California 
94550). Appl. Phys. Lett.; 29: No. 4, 234-236(15 Aug 1976). 

The self-trapping of laser beams in underdense plasmas or 
the propagation of laser beams in preformed favorable electron 
density distributions can be accompanied by gross distortions of 
pulse shape and spectrum. A simple theory is used to estimate the 
magnitude of these effects. (AIP) 


2207 Multishock compression. Armstrong, B.; Ahlborn, B. 
(Department of Physics, University of British Columbia, Van- 
couver, Canada V6T 1WS5). Appl. Phys. Lett.; 29: No. 4, 239- 
241(15 Aug 1976). 

We have obtained multiple-shock compression of a gas by 
the application of a tailored power pulse. Density increases well 
beyond the compression of a single strong shock were reached. No 
second shock could be launched if the second power step ex- 
ceeded the first one by a factor of 10. (AIP) 


2208 Interaction of an electron beam with whistler solitons. 
Yu, M.Y.; Shukla, P.; Spatschek, K. (Institut fur Theoretische 
Physik, Ruhr-Universitat Bochum, 4630 Bochum, Federal Republic 
of Germany). Phys. Rev., A; 14: No. 4, 1547-1550(Oct 1976). 

The interaction between whistler solitons and an electron 
beam is considered. The rate of energy exchange between the 
beam particles and the soliton gas is given. It is shown that there 
can be efficient energy transfer from the solitons to the particles. 
The dependence of the energy exchange rate on various plasma 
parameters is examined. The results are shown to be relevant in 
the solar wind. (AIP) 
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2209 (ANL/CTR—76-2) CTR quarterly progress report, 
January—March 1976. (Argonne National Lab., Ill. (USA)). May 
1976. Contract W-31-109-Eng-38. 100p. Dep. NTIS $5.50. 

Separate abstracts were prepared for four of the included 
sections. (MOW) 


2210 (ANL/CTR—76-2, pp 35-67) Tokamak experimental 
power reactor. Stacey, W.M. Jr.; Abdou, M.A.; Bertoncini, PJ. 
May 1976. 

In CTR quarterly progress report, January—March 1976. 

The conceptual design of a tokamak experimental power 
reactor continued during the quarter. Highlights were: (1) A struc- 
tural support system for the magnet systems is being designed, and 
aluminum shielding is being considered to reduce pulsed out-of- 
plane loads and ac losses in the toroidal-field (TF) coils. (2) A 
systematic evaluation of the plasma driving system requirements, 
leading to the design of optimized ohmic heating (OH) and 
equilibrium field systems, was initiated. (3) An evaluation of impu- 
rity control was carried out, leading to the conclusion that a low-Z 
coating is the leading candidate. (4) A preliminary assessment of 
atmospheric clean-up of the reactor hall after a tritium release in- 
dicates that the gas circulation requirements represent a major 
concern. (5) A parametric analysis of isotopic enrichment for the 
tritium fuel cycle showed that cryogenic distillation with the use of 
a chemical equilibrator is satisfactory. (6) A detailed first-wall 
design was developed, and thermal and mechanical analyses were 
carried out. (7) A blanket/shield design and assembly plan was 
developed. (8) A plasma breakdown simulation code has been 
developed. (9) A study of requirements for ion cyclotron (ICR) 
and lower hybrid (LHR) resonance heating has been performed. 
(10) A scaled-down version of the EPR, which is more compatible 
with current fusion program funding limitations, has been ex- 
amined. 


2211 (ANL/CTR—76-2, pp 68-98) Engineering technology. 
Stacey, W.M. Jr.; Abdou, M.A.; Bolta, C.C. May 1976. 

In CTR quarterly progress report, January—March 1976. 

The following topics are discussed: (1) tokamak engineering 
technology facility, (2) fusion reactor modeling studies, (3) tritium 
control technology, (4) multidimensional neutronics analysis of 
major penetrations in tokamaks, (5) plasma engineering, (6) ion 
sources, (7) joining NbTi superconductors by ultrasonic welding, 
and (8) applied plasma physics. (MOW) 


2212 Characteristics of high tokamak ignition reac- 
tors. Cohn, D.R.; Parker, R.R. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). National Magnet Lab.); Jassby, D.L. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Nucl. Fusion; 16: No. 1, 
31-35( 1976). 

We determine the parameters of a tokamak reactor plasma 
that attains ignition in the same regime of collisionality, vsub(ei)/w 
sub(be), as present-day Ohmic-heated tokamak p! as. The 
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‘collisional’ regime is attractive because the presently observed 
confinement scaling, ntau proportional n*, can be employed, and 
fusion power densities can be very large (approximately 10 
W/cm*). The use of Nb;Sn toroidal field coils and a plasma elonga- 
tion > or approximately 1.5 are to attain the h 
plasma density (n approximately 5x10"* to 10° cm~*) required for 
ignition in this low-temperature collisional regime. 


2213 (ERDA—76-110/1) Fusion power by magnetic confine- 
ment program plan. Volume I. Summary. (Energy Research and 
Development Administration, Washington, D.C. (USA). Div. of 
Magnetic Fusion Energy). Jul 1976. 59p. Dep. NTIS $4.50. 

This Fusion Power P. Plan treats the technical, 
schedular and budgetary projections for the development of fusion 
power using magnetic confinement. It was prepared on the basis of 
current technical status and program perspective. A broad over- 
view of the probable facilities requirements and optional possible 
technical paths to a demonstration reactor is presented, as well as 
a more detailed plan for the R and D program for the next five 
years. 


2214 (LA-UR—76-1459) Commercial of laser fu- 
sion. Booth, L.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. 26p. (CONF-760723—1). Dep. 
NTIS $4.00. 

From Advisory group meeting on the technology of inertial 
confinement experiments; Dubna, Union of Soviet Socialist 
Republics (USSR) (19 Jul 1976). 

The fundamentals of laser-induced fusion, some laser-fusion 
reactor concepts, and attendant means of utilizing the ther- 
monuclear energy for commercial electric power generation are 
discussed. Theoretical fusion-pellet microexplosion energy release 
characteristics are described and the effects of pellet design op- 
tions on pellet-microexplosion characteristics are discussed. The 
results of analyses to assess the engineering feasibility of reactor 
cavities for which protection of cavity components is provided 
either by suitable ablative materials or by diversion of plasmas by 
magnetic fields are presented. Two conceptual laser-fusion electric 
generating stations, based on different laser-fusion reactor con- 
cepts, are described. 


2215 (ORNL/TM—5451) ELMO Bumpy Torus program. 
Dandl, R.A.; Dory, R.A.; Eason, H.O. (Oak Ridge National Lab., 
Tenn. (USA)). Apr 1976. Contract W-7405-eng-26. 37p. Dep. 
NTIS $4.00. 

A sequence of programs and related research objectives are 
described. The achievement of each of these objectives then per- 
mits a rational choice of design parameters for successive devices. 
The first step proposed here, denoted EBT-S, requires increasing 
the EBT magnetic field to permit microwave heating at 18 and 28 
GHz, as compared to the present 10.6- and 18-GHz configuration. 
We anticipate a three-fold increase in plasma density, some in- 
creases in the temperatures, and opportunity to test the validity of 
the transport models presently used to predict the plasma parame- 
ters. This step will provide important operating experience with the 
28-GHz power supplies, which are prototype tubes for millimeter 
sources at 120 GHz. In the second step a new, superconducting 
bumpy torus, EBT-IIl, would be fabricated to permit microwave 
heating at 90 and 120 GHz. This device would be designed to 
produce plasma densities and temperatures comparable to those of 
present-day tokamaks and to test the plasma physics -— of 
EBT confinement. The third and less well-defined step is EBT-T, 
which would be designed to test the technology scaling of a very 
high-power microwave-heated device. This would be followed by 
EBT-IT, which would be aimed at ignition, the logical goal for a 
steady state toroidal device. This report reviews the experimental 
and retical research on EBT that has been carried out to date 
or formulated for the near future, and provides a status report as 
well as a research program plan. 


research 
fort. Nichols, S.P. Austin, TX; Univ. of Texas (1975). 338p. 
University Microfilms Order No. 76-14,500. 

Thesis (Ph. D.). 

The Partitive Analytical Forecasting (PAF) technique is ap- 
plied to the overall long-term ——- plans for the Division of 
Controlled Thermonuclear Research (DCTR) of the United States 
Energy Research and Development Administration (ERDA). As 
= of the PAF technique, the Graphical Evaluation and Review 

echnique (GERTS) IIIZ computer code is used to perform simu- 
lations on a logic network describing the DCTR long-term program 
plan. Logic networks describing the tokamak, mirror, and theta- 
pinch developments are simulated individually and then together to 
form an overall DCTR program network. The results of the simula- 
tion of the overall network using various funding schemes and 
strategies are presented. An economic sensitivity analysis is pro- 
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vided for the tokamak logic networks. An analysis is also per- 
formed of the fusion-fission hybrid concept in the context of the 

nt DCTR goals. The results mentioned above as well as the 
PAF technique itself are evaluated, and recommendations for 
further research are discussed. 


2217 ysics, 
Seventh European Conference, Lausanne, Switzerland, 1-5 Sep- 
tember 1975. Fleischmann, H.H. (Cornell Univ., 
(USA)). Nucl. Fusion; 16: No. 1, 169-174( 1976). 
Published in summary form only. 


2218 Laser reactor. Bellak, J.G. US Patent 3,967,215. 29 Jun 
1976. Filed date 14 Aug 1969. 26p. 

A device is described for producing reactions in the chemi- 
cal to thermonuclear range and beyond. Physical principles entail 
pressures, kinetic temperatures, and electromagnetic field strengths 
obtainable from convergent electromagnetic energy. Process con- 
verges closed electromagnetic wave on reactants thereby heating, 
compressing and confining, and stressing reactants under focal 
electromagnetic intensities, inducing endothermic, equithermic, ex- 
othermic or combination reactions, all types furnishing energy use- 
ful externally and the exothermic type furnishing energy useful as 
feedback for generating new electromagnetic waves for process 
cyclic operation. Embodiment consists of closed shell lasing ele- 
ment enclosing reaction chamber, source of reactants, sink for 
reactant by-products, and a source of initial energy for priming the 
lasing element. 


2219 Fusion research (III): new interest in fusion-assisted 
breeders. Metz, W.D. Science; 193: No. 4250, 303-309(23 Jul 
1976). 

The hybrid reactor employing fusion-fission reactions is 
discussed from technological and economic viewpoints. The hybrid 
concept ds used with mirror machines and tokamaks is reviewed. 
Some advantages and disadvantages of using the hybrid system for 
breeding fissionable fuels are given. (MOW) 


PHYSICS AND BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 1035, 2210 


2220 (BNL—21564) Leow activity blanket designs and heat 
transfer for experimental power reactors. Fillo, J.; Tichler, P.; 
Lazareth, O.; Powell, J. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. Contract E(30-1)-16. 12p. Dep. NTIS $3.50. 

Two minimum activity blanket designs are described, based 
on the ANL TEPR circular design parameters. A first wall loading 
(plasma on) of 1.0 MW(th)/m? has been assumed. The first option 
is composed of SAP (sintered aluminum product) modules. The 
oval shaped SAP shell, in which approximately 45 percent of the 
fusion energy is removed, is maintained at a temperature of ap- 
proximately 400°C by a He coolant stream. The remaining 55 per- 
cent of the fusion energy is deposited in a thermally insulated hot 
interior (SiC and B,C) and removed by a separate He coolant, 
with exit temperature of 800°C. In the second option, the blanket 
is a thick graphite block structure (approximately 50 cm 
thickness) with SAP coolant tubes carrying He (50 atm) em- 
bedded deep within the graphite to minimize radiation damage. 
The neutron and gamma energy deposited in the graphite is 
radiated along internal slots and conducted through the graphite to 
the coolant tubes. To reduce surface evaporation above 2000°C, 
the blanket surface is radiatively cooled to a low temperature 
radiation sink, a bank of He cooled SAP tubes. Approximately 20 
percent of the fusion energy is removed in this region, the remain- 
ing 80 percent in the primary graphite-aluminum blanket. Both 
blanket options are mounted on heavy Al backing plates, cooled 
by He, which are in turn supported from the fixed shield. 


2221 Fusion—fission hybrid reactor for producing *“U. Su, 
S.F. Seattle; Univ. of Washington (1975). 210p. University 
Microfilms Order No. 76-17,650. 

Thesis (Ph. D.). 

Three types of blankets have been examined, namely (1) 
blankets without a neutron converter, (2) blankets with a neutron 
converter having a low neutron multiplication, and (3) blankets 
with a neutron converter having a high neutron multiplication. A 
neutron converter is a blanket region introduced for the purpose 
of neutron multiplication after the first of blankets has been 
found to be unsatisfactory. Since thorium has neutronic properties 
at 14 MeV that are generally inferior to those of alternative 
nuclides, this design incorporates a converter region of ™*U and 
23Py. The neutronic calculations were carried out with the ANISN 
code. The neutron cross sections used were reduced from the 
DLC-2 and DLC-24 100-group cross section sets. The GGC-4 
code were also used to calculate the resonance self-shielding fac- 
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tors and the thermal neutron cross sections. In addition, the 
CINDER code was used to account for the buildup or depletion of 
fissionable nuclides and fission products in the time-dependent cal- 
culations. 


2222 Marginal-stability calculation of electron temperature 
profiles in tokamaks. Manheimer, W.M.; Chu, K.R.; Ott, E.; Boris, 
J.P. (Naval Research Laboratory, Washington, D.C. 20375). Phys. 
Rev. Lett.; 37: No. 5, 286-289(2 Aug 1976). 

Electron temperature profiles, turbulence levels, and 
anomalous transport are calculated for tokamak discharges using 
the hypothesis that the dissipative trapped-electron instability 
drives the plasma to marginal stability. (AIP) 


1223 Minimum background plasma density for plasma- 

grounded e-beam targets. Mendel, C.W. Jr. (Sandia Laboratories, 
Albuquerque, New Mexico 87115). J. Appl. Phys.; 47: No. i0, 
445 1-4452(Oct 1976). 

A density criterion is derived for background plasmas in- 
tended to carry return current from an e-beam heated target. The 
criterion arises due to the depletion of the ions near the target and 
resultant potential change of the target. It is concluded that plasma 
densities near the target need to be about 10/sup 20/ cm/sup -3/ 
for breakeven fusion systems. (AIP) 


MAGNET COILS AND FIELDS 


2224 (UCRL—78335) MX magnet system. Bulmer, R.H.; 
Calderon, M.O.; Cornish, D.N.; Kozman, T.A.; Sackett, S.J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
24 Jun 1976. Contract W-7405-Eng-48. 24p. (CONF-760829—1). 
Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

A conceptual drawing of the MX experiment is given. The 
central feature of the MX is a large superconducting magnet. The 
Magnet parameters and conductor parameters are listed. The elec- 
trical and engineering design of the magnet is given. 


2225 Poloidal and toroidal fluxes in stellarators. Shohet, J.L.; 
Anderson, D.T. (Wisconsin Univ., Madison (USA)). Nucl. Fusion; 
16: No. 1, 154-157(1976). 

Letter-to-the-editor. 


2226 Two-fluid theory of divertors without viscosity. Boozer, 
A.H. (Plasma Physics Laboratory, Princeton University, Princeton, 
pew Jersey 08540). Phys. Fluids; 19: No. 8, 1210-1216(Aug 
1976). 

A simple model of a divertor is studied with the classical 
two-fluid equations. The ion temperature is assumed zero, which 
has the simplifying effect of giving zero ion viscosity. The electrons 
are shown to leave the divertor much closer to the main body of 
the plasma than the ions. The divertor width is found comparable 
to the ion gyroradius calculated with the electron temperature, 
which is substantially wider than some classical estimates. (AIP) 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 266, 2220 


FUEL SYSTEMS 


2227 (UCRL—52000-76-1, 
systems. Jan 1976. 

In Energy and technology review. 

To generate a startup plasma for the Baseball-II CTR ex- 
periment, the plan is to irradiate solid ammonia pellets with a laser 
beam. In-flight pellet irradiation has recently been achieved. The 
next step is to incorporate this laser-pellet system in the Baseball 
facility for plasma-buildup experiments. 


Ablation-driven targets for electron-beam fusion: Density 
problem with very low-Z ablators. Sweeney, M.A. (Plasma Theory 
Division-5241, Sandia Laboratories, Albuquerque, New Mexico 
87115). Appl. ’Phys. Lett.; 29: No. 4, 231-233(15 Aug 1976). 

The behavior of DT-filled implosion targets with very low-Z 
(carbon) ablators irradiated by 1-MeV electrons is compared to 
that with intermediate- and high-Z ablators. The inner part of the 
pusher is of lower entro opy due to decreased bremsstrahlung heat- 
ing. The DT is shielded from compression until later in the energy 
pulse, when it is more strongly compressed. However, thicker abla- 
tors transfer less energy to the pusher; hence, diamond-carbon 
ablators perform better than graphite-carbon. Precompression of 
graphite-carbon with a laser does not reduce the minimum power 
required for break-even, but does lead to increased gain above 
break-even. (AIP) 


pp 7-9) Advanced energy 


ERA VOL. 2, NO. 1 


INERTIAL CONFINEMENT SYSTEMS 
REFER ALSO TO CITATION(S) 1299, 2129 


2229 (INIS-mf—3102) Laser fusion - an introductory review 
of the present position. Bonnedal, M. (Chalmers Tekniska Hoeg- 
skola, Goeteborg (Sweden). School of Electrical Engineering). 
1973. 16p. (In Swedish). INIS. 

The present state of research into the production of the 
thermonuclear reaction 7D + *Tyieldsn+*He by means of a laser 
beam is reviewed with special emphasis on the Lawson criterion 
and the effective absorption of the laser energy by the plasma. 


2230 Laser-driven compression of hollow shells: power 
requirements and stability limitations. Kidder, R.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Nucl. Fu- 
sion; 16: No. 1, 3-14(1976). 

The theory of homogeneous isentropic compression is ex- 
tended to the case of hollow shells, and exact results for the 
growth of Rayleigh-Taylor instability during such compressions are 
obtained. Earlier results on the optical power Psub(L) required to 
achieve a given measure of inertial confinement rhoR of a laser- 
driven isentropically-compressed DT pellet are extended to include 
the case of hollow shells. - It is found that a five-fold reduction in 
peak power should be attainable by imploding a hollow shell hav- 
ing an unablated-wall thickness equal to 10% of its radius, instead 
of a solid pellet. Further reductions in wall-thickness and peak op- 
tical power appear to be strongly limited by Rayleigh-Taylor insta- 
bility. 


2231 In-depth heating by an intense relativistic electron beam. 
Perry, F.C.; Widner, M.M. (Sandia Laboratories, Albuquerque, 
New Mexico 87115). Appl. Phys. Lett.; 29: No. 5, 282-284(1 Sep 
1976). 

The dynamic response of a planar target irradiated by a 
tightly pinched intense relativistic electron beam is found to be 
very sensitive to in-depth heating by the beam due to x-ray deposi- 
tion and to diode voltage fluctuations. We find that voltage fluc- 
tuations are primarily responsible for the observed wave structure 
preceding the large-amplitude shock wave while x-ray deposition 
affects the response to a lesser extent. The implications of these 
results for electron-beam fusion target and accelerator designs are 
noted. (AIP) 


COMPONENT DEVELOPMENT AND TESTING 
REFER ALSO TO CITATION(S) 1044, 1081 


2232 (ANL/CTR—76-2, pp 1-21) Surface Science Center. 
Rossing, T.D. (Northern Illinois Univ., DeKalb); Kaminsky, M.; 
Das, S.K. May 1976. 

In CTR quarterly progress report, January—March 1976. 

Data are given for the following areas: (1) D* and Het ir- 
radiation of ceramic coating of Nb-1 percent Zr, (2) correlation of 
blister skin thickness, the maximum in the damage-energy distribu- 
tion, and projected ranges of helium ions in Nb for the energy 
range 10 to 80 keV, (3) radiation blistering of Nb implanted 
sequentially with helium ions of different energies (3 to 500 keV), 
(4) reduction of surface erosion caused by He blistering in sintered 
Be powder, (5) two-component irradiation facility, (6) calculations 
on surface and bulk radiation phenomena in thermonuclear reac- 
tors and devices, (7) determination of charged fraction and energy 
analysis of sputtered particles from deuterium bombarded surfaces, 
and (8) theory of gas-bubble nucleation, blistering, and resolution 
phenomena. (MOW) 


2233 (ANL/CTR—76-2, pp 22-34) Materials. Agarwal, S.C.; 
Potter, D.I.; Taylor, A.; Wiedersich, H. May 1976. 

In CT R quarterly progress report, January—March 1976. 

The effects of interstitial solutes on the void swelling of self- 
ion-irradiated vanadium at 650 to 880°C were studied. Some ener- 
gy dependent neutron sputtering and surface damage cross sections 
were investigated. Neutron spectra from the *Be + d reaction at 30 
MeV are shown. (MOW) 


2234 (CONF-760209—27) Relative importance of surface 

in CTR first-wall designs. Danyluk, S.; Bratt, P. 
(Argonne National Lab., Ill. (USA)). 1976. Contract W-31-109- 
Eng-38. 15p. Dep. NTIS $3.50. 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 

Plasma-wall interactions are modeled using physical sputter- 
ing theory. Sputtering yields are calculated for incoming D-T ions 
that have a monoenergetic or Maxwellian distribution in energy. 
The yield curves assuming the Maxwellian energy distribution are 
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flatter than the monoenergetic curves. The consequences of sput- 
tering considered here are surface composition and microtopog- 
raphy changes of the first-wall surface. For the iron-carbon system, 
the surface becomes enriched with carbon when deuterons are in- 
cident on the target. The number of cycles for crack initiation at 
the first-wall surface is linearly proportional to differences in sput- 
tering yield of two adjacent areas. These effects are of first order 
and appear to be dominant in limiting the life of the first wall. 


2235 (COO—3028-25) Studies in fusion reactor technology. 
Progress report, June 1, 1975—June 30, 1976. Axtmann, R.C.; 
Perkins, H.K.; Noda, T.; Fish, J.D. (Princeton Univ., N.J. (USA). 
Dept. of Chemical Engineering). 1976. Contract AT(11-1)-3028. 
6p. Dep. NTIS $3.50. 

Two investigations are described that are pertinent to 
hydrogen hold-up and re-emission in the first wall of fusion reac- 
tors. The first employs existing theory to calculate the range dis- 
tributions for light ions normally incident on metallic targets at 
energies of one to 20 keV. Three different statistical atomic poten- 
tials were used to approximate the interaction between a swift 
atom and a target atom. A surface correction to the theory of ion 
penetration was developed to account for the presence of a free 
surface in the target. The second study employed the diffusion 
equation to calculate the time dependent fluxes and concentration 
profiles of a gas originating at a planar source within a finite slab. 
The purpose of this procedure was to model the transport of gas 
implanted beneath a metal surface by the impingement of ener- 
getic, gaseous ions. Some studies on radiolytic fuel production are 
briefly reviewed. (MOW) 


2236 (ERDA—76-83) Programs of the Materials and Radia- 
tion Effects Branch. Dalder, E.N.C. (comp.). (Energy Research 
and Development Administration, Washington, D.C. (USA). Div. 
of Magnetic Fusion Energy). Jan 1976. 105p. Dep. NTIS $5.50. 
This report describes specific efforts devoted to resolving 
fusion reactor materials needs as they relate to major fusion power 
program objectives and construction of major fusion facilities. 
Summaries of ERDA-sponsored research being conducted on the 
following areas are given: surface program, bulk irradiation pro- 
gram, dosimetry program, materials selection and development 
program, and neutron source development program. (MOW) 


2237 (SAND—76-5738) Chemical surface effects in CTR 
devices. Rye, R.R. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1976. Contract E(29-1)-789. 2ip. Dep. NTIS $3.50. 

The reaction between atomic hydrogen and chemisorbed 
species is studied. Some experimental results of the reaction of 
thermal atomic hydrogen with adsorbed ethylene are described 
along with the experimental technique. The possible use of gra- 
phite in a CTR environment is condemned. (MOW) 


2238 Reduction of re-fluxing neutral into a CTR 
by use of a honeycomb wall. Cramer, S.N.; Oblow, E.M. 
(Oak Ridge National Lab., Tenn. (USA)). Nucl. Fusion; 16: No. 1, 
158-162( 1976). 
Letter-to-the-editor. 


Radiation effects and tritium for fusion reac- 
tors. Report on the International Conference, Gatlinburg, Tennes- 
see, United States of America, 1-3 October 1975. Wiffen, F.W.; 
Watson, J.S. (Oak Ridge National Lab., Tenn. (USA)). Nucl. Fu- 
sion; 16: No. 1, 175-182(1976). 

Conference papers on the following topics are reviewed 
briefly: radiation effects for CTR systems (survey), criteria for 
first-wall lifetime; simulation of CTR irradiation for microstructural 
material analysis (ion bombardment); swelling in niobium and 
niobium alloys (temperature dependence), vanadium, molybdenum 
(impurity effects); voids in molybdenum, iron with 0.012 wt% car- 
bon, stainless steel with helium; theory, models and analyti- 
cal treatments of swelling and cavity nucleation; radiation damage 
calculations; effects of pulsed CTR operation on the irradiation 

nse of materials; mechanical properties of neutron-irradiated 
material; the effects of injected helium; radiation effects in magnet 
components and insulators; the damage effectiveness of fusion 
spectrum neutrons (accuracy of simulation techniques) in silver, 
gold, MgO, copper, niobium; tritium technology (environmental 
problems, recovery from lithium blankets and from solid blankets, 
permeation, isotope separation, gettering). 


2246 Ion bunching in electronic space-charge regions. John- 

son, W.L.; Johnson, G.B.; Verdyen, J.T. (Gaseous Electronics 

Laboratory, University of Illinois at Urbana-Champaign, Cham- 

paign, Illinois 61820). J. Appl. Phys.; 47: No. 10, 4442-4447(Oct 
). 


This experimental work demonstrates that energy can be 
transferred from an electron beam to ions in a volumetric plasma 
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source. Furthermore, it is shown that the resulting space-charge 
neutralized ion pulse can be compressed or ‘’bunched”’ in time. 
These experiments also demonstrate some unique transient interac- 
oar) between the electron beam and the background plasma. 


GENERAL AND MISCELLANEOUS 


MANAGEMENT 
REFER ALSO TO CITATION(S) 2244, 2263 


2241 (INIS-mf—3101) Atomic Energy Board, nineteenth an- 
nual report, 1975. (Atomic Energy Board, Pelindaba, Pretoria 
(South Africa)). 1976. 36p. INIS. 

Progress is reported on the following: nuclear materials, 
nuclear power, application of radioisotopes and radiation, health 
and safety and fundamental studies undertaken in physics, chemis- 
try, metallurgy, medicine and geology during 1975. The technical 
activities on the site are summarized as well as the external 
negotiations untertaken. The staff organization and finance is 

iven. The report also contains a list of publications published dur- 
ing 1975 by staff members and bursars of the \ 


2242 (UCRL—52000-76-1) Energy and tech review. 
Carr, R.B.; McCaleb, C.S.; Prono, J.K. (eds.). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jan 1976. Contract 
W-7405-Eng-48. 29p. Dep. NTIS $4.00. 

Separate abstracts were prepared for three of the four sec- 
tions. The remaining section discusses national security and 
strategic parity. (MCW) 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 195, 199, 201, 203, 211, 217, 
295, 508, 524, 1484, 1852, 2081, 2088, 2109, 2263 


2243 (ANL—8000(Rev.1)) SPEAKEASY-3 reference 
manual. Level lambda: IBM OS/VS version. Cohen, S.; Pieper, S.C. 
(comp.). (Argonne National Lab., Ill. (USA)). May 1976. Con- 
tract W-31-109-Eng-38. 286p. Dep. NTIS $9.25. 

Speakeasy is a computer language designed to provide ac- 
cess to information stored in a computer. Ease of use, natural 
notation, and built-in capabilities for growth are important features 
of Speakeasy. The language is based on the concepts of arrays and 
matrices, and processes these as entities; thus, the need for many 
of the loops necessary in other programing languages is eliminated. 
It has a large vocabulary (over 500 words) of functions and com- 
mands in the areas of array manipulation, matrix algebra including 
eigenanalysis, special mathematical functions, numerical integra- 
tion and differentiation, statistics, graphics, and character 
processing. It can be used either in batch mode or interactively. 
This book is the primary reference manual for the Speakeasy lan- 
guage and presents a nearly complete description of its capabili- 
ties. The chapters deal with the use of Speakeasy as a ‘super desk 
calculator’’, the construction and editing of Speakeasy programs, 
the ability to communicate with other programing languages, the 
construction of user-written additions to the language, and various 
other facets of Speakeasy. In addition, a complete listing of the 
Help Library, which contains brief descriptions of each of the 
Speakeasy functions or commands, is included. This edition applies 
to the Lambda (1976) release of Speakeasy-3, and describes the 
IBM OS/VS version. 


2244 (BDX—613-1032) Continuous stratified sampling of in- 
process inventory. Rinker, C.D. (Bendix Corp., Kansas City, Mo. 
(USA)). Aug 1976. Contract E(29-1)-613. 22p. Dep. NTIS $3.50. 
A stratified sampling plan has been developed to replace a 
yearly physical inventory of several thousand products with wide 
variation in dollar value. The results of a recent physical inventory 
were reviewed and used to stratify the total population and arrive 
at starting values for a sampling process. Improvements in sam- 
ling efficiency led to the use of Neyman sampling theory. Formu- 
S were deve’ sequentially for application to a computerized 
system. Various sampling rates were tested by a computer program 
which determined total sample size and allocated the total to strata 
based on the number in a stratum and the standard deviation of 
the stratum. Three parameters which determine sampling plan 
characteristics were provided for use by management. One speci- 
fies the degree of closeness desired in the sample estimate and 
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determines the total sample size for a — month. A second 
specifies when a sample estimate is considered different from past 
historical estimates and may be used to institute corrective action. 
A third specifies the weight given the sample estimate in determin- 
ing a new population estimate and results in a slower or faster 
response to real changes in the population. Calculations were per- 
formed using a simulation program to select the initial exponential 
smoothing constant. | figure, 4 tables. 


2245 (IS—3937) ALECS numerical subroutine library. 
Crouse, K.R.; Jensen, D.V. (Ames Lab., lowa (USA)). Jun 1976. 
Contract W-7405-eng-82. 50p. Dep. NTIS $4.50. 

The optimized hardware floating-point versions of the built- 
in numerical subroutines used in the ALECS language are 
described. Information as to the algorithm used, the implementa- 
tion conventions, and the accuracy of the results is provided for 
each subroutine. Accompanying each subroutine description is a 
flowchart of the implementation and a set of sample results. Possi- 
ble error conditions are noted and the corresponding error codes 
are given. 


2246 (K/CSD/INF—76/7) Petri net: a modeling tool for the 
coordination of asynchronous processes. Thomas, P.B. (Tennessee 
Univ., Knoxville (USA); Oak Ridge Gaseous Diffusion Plant, Tenn. 
(USA)). Jun 1976. 123p. Dep. NTIS $5.50. 

The Petri net model is presented as a modeling tool for 
coordination of asynchronous processes. The Petri net is defined 
and compared with other well-known concurrency models. Petri 
nets are shown to be one of the more flexible models available for 
representing parallel computation, and extensions to the Petri 
representations are presented to describe still more powerful 
models which can model complex coordination problems with ease 
and clarity. A FORTRAN simulation of an extension to the Petri 
net model is presented to demonstrate the value of Petri nets as a 
modeling tool; the practical use of the model and its simulation in 
detecting coordination problem areas and patterns of activity is il- 
lustrated by several simulation examples. 16 figures, 12 tables. 


2247 (LA-UR—76-541) Use of symbolic and numeric 
methods in an algorithm for the approximation of multivariate func- 
tions. Kahaner, D.K.; Wells, M.B. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-Eng-36. 10p. (CONF- 
760808—1). Dep. NTIS $3.50. 

From ACM symposium on symbolic and algebraic computa- 
tion; Yorktown Heights, New York, United States of America 
(USA) (10 Aug 1976). 

The calculation of a polynomial interpolant over a simplex 
for a given function of n variables is discussed. Polynomial 
manipulation is required for constructing these interpolants and 
matrix manipulation is necessary for evaluating them. Use of an 
extensible language in which various manipulations could easily be 
expressed greatly facilitated development of the general approxi- 
mation algorithm of which this calculation is a part. 


2248 (LBL—4876) Professional levels of computer program 
documentation. Gey, F. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). 1 Jun 1976. Contract W-7405-Eng-48. 
18p. (CONF-760634—3). Dep. NTIS $3.50. 

From Pacific regional symposium; Seattle, Washington, 
United States of America (USA) (24 Jun 1976). 

Computer program documentation is more than a collection 
of techniques for manipulating code for readability, more than a 
flow diagram of program logic, and more than a block of com- 
ments cards at the beginning of a module. A professional level of 
documentation derives from the systematic synthesis of technique 
tempered with good judgment and lucid composition. The overrid- 
ing goal of documentation is understanding, by managers, by users, 
and by maintenance programers. Documentation requires a level 
of precision rarely required in programing itself. 


2249 (SAND—76-0370) Quality of Runge—Kutta formulas. 
Shampine, L.F. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jul 
1976. Contract AT(29-1)-789. 32p. Dep. NTIS $4.00. 

Critical evaluation of mathematical software is essential for 
the designation of items worthy of general acceptance and for the 
production of improved software. In the case of codes to solve the 
initial-value problem for ordinary differential equations, the usual 
procedure is to compare performance on a set of test problems. 
The value of such comparisons hinges on the hypothesis that the 
performance in nearly all respects depends only on the behavior of 
the solutions, not the form of the equations themselves. Unfortu- 
nately, this is not realistic for codes based on Runge—Kutta 
methods. Confronted with the fact that changing the form of an 
equation without altering its solution can reverse the relative effi- 
ciency of two Runge—Kutta formulas, how can one decide which 
formula to use. Relative behavior is predicted ‘’on the average’ 
and applied to assessing the quality of Runge—Kutta formulas and 
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their error estimators. This conceptual tool and other aspects of 
quality illustrated in the generation of new formulas of high quali- 
ty. 3 figures, 2 tables. 


jane (UCID—17090) User’s guide to the LLL basic in- 

. Eckard, R.; Barber, J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 2 Apr 1976. Contract W- 
7405-Eng-48. 27p. Dep. NTIS $4.00. 

Scientists are finding increased applications for 
microprocessors as process controllers in their experiments. How- 
ever, while microprocessors are small and inexpensive, they are 
difficult to program in machine or assembly language. A high-level 
language is needed to enable scientists to develop their own 
microprocessor programs for their experiments on location. Recog- 
nizing this need, LLL contracted to have such a language 
developed. This report describes the result — the LLL BASIC in- 
terpreter. | figure, 4 tables. 


2251 (UCID—17100) SOCKITTOME image processing. 
Finn, H.F.; Hummell, M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 11 May 1976. Contract W-7405-Eng- 
48. 22p. Dep. NTIS $3.50. 

""SOCKITTOME” was the name given a collection of rou- 
tines which processed data of the form y = f(x). This collection 
consisted of a ‘’public’’ controller (SOCKITTOME) and control- 
lees stored in a political library file to be called up (and disposed 
of) by the controller. Later, it was decided to put routines capable 
of processing z = f(x,y) image data under the control of SOCKIT- 
TOME, and to rewrite them so that they could be as general and 
useful as possible. The disk file format was also revised so that it, 
too, could be as general as desired. The bulk of this report is 
devoted to a description of the new SOCKITTOME image routines 
and their usage. (RWR) 


2252 (UCID— 17133) Understanding RAM and ODT opera- 
tion in the MCS-8 microcomputer. Jensen, C.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 3 Jun 1974. Con- 
tract W-7405-Eng-48. llp. Dep. NTIS $3.50. 

A simple program is explained for those who are just 
beginning to work with computers in general and the MCS-8 
Microcomputer in particular. The text is a guide to understanding 
some of the processes which occur when a program is written into 
random access memory (RAM) with the Octal Debug technique 
(ODT). 3 figures. (RWR) 


2253 Succession problem. Percus, O.E.; Percus, J.K. 
(Middlesex Hospital, London). Commun. Pure Appl. Math.; 28: 
599-606( 1975). 

There are numerous physical situations in which a sequence 
of changes of state occurs, in an apparently random manner. Ex- 
amples range from the reigning party in a multiparty political 
system to the sequence of tissue types in a linear tissue sample of a 
disorganized tissue mass. The question arises whether the two suc- 
cessive states are really correlated. The subject considered in this 
paper is the following: given the number of occurrences of each 
event in a sequence of trials, what is the probability distribution of 
the number of transitions. A weighted Markov transition probabili- 
ty is found. The associated generating function is evaluated ex- 
plicitly by contour integration, and the desired probability distribu- 
tion is extracted. Its long-chain asymptotic value is also obtained. 
(RWR) 


2254 Software for nonlinear partial differential equations. Sin- 
covec, R.F. (Kansas State Univ., Manhattan); Madsen, N.K. ACM 
Trans. Math. Software; 1: No. 3, 232-260(Sep 1975). 

The numerical solution of physically realistic nonlinear par- 
tial differential equations (PDEs) is a complicated and highly 
problem-dependent process which usually requires the scientist to 
undertake the difficult and time-consuming task of developing his 
own computer program to solve his problem. This paper presents a 
software interface which can eliminate much of the expensive and 
time-consuming effort involved in the solution of nonlinear PDEs. 
The software interface provides centered differencing in the spatial 
variable for time-dependent nonlinear PDEs, giving a semidiscrete 
system of nonlinear ordinary differential equations (ODEs), which 
are then solved using one of the recently developed robust ODE 
integrators. Besides being portable, efficient, and easy to use, the 
software interface along with an ODE integrator will discretize the 
problem, select the time step and order, solve the nonlinear equa- 
tions (checking for convergence, etc.), and maintain a user- 
specified time integration accuracy, all automatically and reliably. 
Physically realistic examples are given to illustrate the use and 
capability of the software. 


2255 Microprocessor prototyping kits. Maples, M.D.; Fisher, 
E.R. (Energy Research and Development Administration, 
Washin: , DC). Proc. IEEE (Inst. Electr. Electron. Eng.); 64: 
No. 6, 932-936(Jun 1976). 
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The microprocessor market is expanding at an amazing rate. 
The only element of this market more surprising than its rate of 
growth is its escalating number of new vendors. The time has al- 
ready arrived when one ‘’cannot tell the players without a score 
card.’’ The score cards in the microprocessor world consist of chip 
sets, memory, I/O controls, specifications, schematics, support 
devices, and available software for the various microprocessors. 
These score cards are the prototyping kits that are so popular 
today. 3 figures, 3 tables. 


2256 Microcomputer systems for chemical process control. 
pg L.F. (Univ. of California, Berkeley). Proc. IEEE (Inst. 
Electr. Electron. Eng.); 64: No. 6, 975-987(Jun 1976). 

Microcomputer systems for application to chemical process 
monitoring and control are presented. Recently developed modular 
components which expand the utility of 8-bit microcomputers in 
data-logging and monitoring systems, process-sequence controllers, 
ner direct-digital process controllers are described. 17 figures, 4 
tables. 


INFORMATION HANDLING 


2257 (LBL—4835) Concise guide to two online bibliographic 
search service Zais, H.W. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). May 1976. Contract W-7405- 
ENG-48. 68p. Dep. NTIS $4.50. 

This report is a guide to the bibliographic data bases offered 
by Lockheed Information Systems and System Development Cor- 
poration Search Service for on-line information searching. The fol- 
lowing information is provided in table form for each of 48 data 
bases: hours the data base is available for on-line searching; 
beginning date of the computer-readable file; file size; frequency of 
file update; presence or absence of an abstract in the machine- 
readable citation; computer connect charges and off-line print 
charges; and additional features, search aids, or notes on the data 
base. General information on the vendors’ services (equipment 
requirements, manuals and training, system features, costs) is 

resented along with a brief overview of on-line searching. An 
index by acronym or data base name is provided. The report up- 
dates and supercedes UCID-3656, A Comparison of Three Online 
Information Retrieval Systems (April 1974). 


2258 (LBL—4899) Economic : an aid to the pricing 
of information services. Zais, H.W. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Aug 1976. Contract W-7405- 
eng-48. 16p. (CONF-761011—3). Dep. NTIS $3.50. 

From Annual meeting of the American Society for Informa- 
tion Science; San Francisco, California, United States of America 
(USA) (5 Oct 1976). 

The pressures of limited budgets and of increased competi- 
tion for use of funds are forcing information centers and libraries 
to initiate user fees. There have been, however, few precedents or 
guidelines to which the information service administrator might 
turn for assistance in formulating pricing policy. In this paper, 
components of the pricing decision are identified: the pricing ob- 
jectives pursued, the pricing policies these aims are translated into, 
and the actual pricing methods employed in calculating what price 
to charge. A variety of pricing methods can be used to meet a 
given pricing objective, and several of these pricing practices are 
described using a basic classification scheme developed for the 
field of marketing: cost-oriented, competition-oriented, and de- 
mand-oriented roaches to pricing. Costs represent a starting 
point for developing pricing structure, and cost-oriented pricin 
techniques are taken up in detail. Cost functions are identified 
their gs on price setting is suggested. Examples and data are 
provi from recent research into the pricing of computer- 
assisted selective dissemination of information (SDI) services. The 
techniques of price discrimination, inal cost pricing, and 
break-even analysis are discussed. In making policy decisions, the 
need for accurate and complete cost data and demand information 
is emphasized, and several common approaches to estimating de- 
mand elasticity are suggested. The paper ends with a brief enu- 
meration of sources of models to be explored for their applicability 
to the pricing of information services. 

1975. L. 


2259 (ORNL/TIRC—76/1) Toxicology 
Center literature search index, September 1971—July 
101—2100. (Oak Ridge National Lab., Tenn. (USA)). May 1976. 
Contract W-7405-eng-26. 199p. Dep. NTIS $7.50. : . 
The toxicology information — center is described 
with regard to information services, information resources, search 
request requirements, search completion time, and personnel. The 
three sections consist of a detailed Pp g ted listing of 
2000 literature searches accomplished by the toxicology informa- 
tion response center, NTIS available reports, and journal publica- 
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tions. Each section is accompanied by a permuted title index. 
(HLW) pan 'y a pe 


2260 (TID—7000-R1) ERDA information data base: 
subject thesaurus. a Research and Development Administra- 
tion, Oak Ridge, Tenn. (USA). Technical Information Center). Jun 
1976. 640p. . NTIS $16.25. 

The technical staff of the ERDA Technical Information 
Center, as part of its subject indexing activities, develops and 
structures a vocabulary which allows consistent machine storage 
and retrieval of information. This thesaurus incorporates that 
structured vocabulary. Terms in the thesaurus are listed alphabeti- 
cally; each entry is accompanied by a '’word block’’ containing all 
the terms associated with the entry. There are 15,905 approved 
terms and 4198 forbidden terms in this edition. (RWR) 


2261 (TID—27039) Natural resource management informa- 
tion systems: a to . Tschanz, J.F.; Kennedy, A.S. 


a guide to design. 
(Argonne National Lab., Ill. (USA)). Jul 1975. 90p. Dep. NTIS 


Resource management requires the timely supply of intel- 
ligible, concise information to facilitate the variety of decisions 
needed. A distinctive component of information useful in resource 
management is its spatial content. The first portion of this guide- 
book sketches the resource management needs for spatial informa- 
tion, indicating not only the variety of resource management con- 
texts, but also the variety of information/data handling approaches 
that exist. Within this diversity, common structural characteristics 
for all spatial information/data handling can be perceived, and the 
remainder of the guidebook outlines the general structure of a 
resource management information system and a process for desig- 
ning such a system. Three basic elements of the information 
system are data base management, data retrieval and processing, 
and system support. Equally important are the interfaces through 
which the system is linked to its community of users, data supply, 
and available information system technology. 


2262 (UCRL—52054) Laboratory data management for the 
Environmental Protection Agency. Ames, H.S. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 15 Apr 1976. Con- 
tract W-7405-Eng-48. 65p. Dep. NTIS $4.50. 

A study is made of the requirements of a data management 
system for handling (controlling) the data from samples in a real- 
time laboratory environment, specifically the analytical data in 
EPA laboratories. The implementation of this ‘’sample file con- 
troller’’ is discussed, both as a file management system and as a 
data base management system. Three protot designs are 
presented (single-CPU file management, and single- and dual-CPU 
data base management) and compared in terms of flexibility, hard- 
ware requirements, and response time; they involve multiple users, 
the BASIC language, and Data General minicomputers. It is con- 
cluded that the data should best be limited to sample data, that an 
individual laboratory must have its own version of the system com- 
patible with its unique procedures and sample formats, and that a 
good starting point would be to implement a single-CPU data base 
management system. 38 figures, 10 tables. 


2263 Down and up with PERT at Goddard. Zerega, J.E. 
(Goddard Space Flight Center, Greenbelt, MD). Astronaut. 
Aeronaut.; 14: No. 2, vp(Feb 1976). 

During the 1960's the NASA Goddard Space Flight Center 
(GSFC) used the Program Evaluation and Review Technique 
(PERT) as its principal schedule planning and control tool in flight 
projects. Following a period during which PERT was not used 
owing to manpower cutbacks, PERT was reinstituted in conjunc- 
tion with a computer graphics program which has the capability of 
producing complete, accurate, and highly presentable PERT 
drawings in only a few hours’ time. The key to this PERT pro- 
gram’s success at Goddard has been its ability virtually to 
eliminate the analyst's time-consuming drafting work. GSFC per- 
sonnel estimate the system permits an analyst to handle five times 
more PERT networks than would be possible using manual 
methods. As a consequence, even with many fewer analysts, God- 
dard can now apply PERT more extensively than ever. 
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In the corporate index, report literature is indexed using the name 
of the organization or institution responsible for issuing the report. 
Headings are provided for all report literature and for published 
literature for which a corporate approach is especially desirable, 
e.g., symposium and conference proceedings. 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, if applica- 
ble, are given in parentheses at the end of the entry. 
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Abcor, Inc., Wilmington, Mass. (USA). Walden Research Div. 
Research on cross-flow filtration for solids removal from coal 
syncrudes. Quarterly technical progress report, February 17, 
1967—May 31, 1976, 2:49 (FE—2245-3) 
Aerojet Nuclear Co., Idaho Falls, Idaho (USA) 
Training as related to behavioral change, 2:1736 (ERDA—76- 


45-6) 
Aerospace Corp., El Segundo, Calif. (USA) 

Ab initio potential surface calculations for the H + H,O and H + 
HF hydrogen atom exchange reactions, 2:1 147 
(MLM—2332(OP)) 

Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA) 

Application of damage constants in gamma irradiated 
amphoterically Si doped GaAs LEDs, 2:1403 (SAND—76- 
5151) 

Alaska Univ., Palmer (USA). Agricultural Experiment Station 

Revegetation research on Amchitka Island, a maritime tundra 
location in Alaska. Final report, 2:1650 (NVO—172) 

Allegheny General Hospital, Pittsburgh, Pa. (USA). Cancer 

Research Unit 

Effect of radiation on normal hematopoiesis and on viral 
induced cancers of the hematopoietic system. Three-year 
technical progress report, August 1, 1973—April 30, 1976, 
2:1664 (COO—3097-16) 

Allied Chemical Corp., Buffalo, N.Y. (USA). Specialty Chemical 

Div. 

Development of new working fluids for solar Rankine heat 
pumps. Final report, May 1, 1974—May 1, 1975, 2:482 
(NSF/RANN/SE/GI—42506FR/75/2) 

Allied-Gulf Nuclear Services, Barnwell, S.C. (USA) 
Barnwell Nuclear Fuel Plant. IE bulletin No. 76-06, 2:269 
(DOCKET-50332—59) 
Ames Lab., Iowa (USA) 
ALECS numerical subroutine library, 2:2245 (IS—3937) 
Anderson (M.D.) Hospital and Tumor Inst., Houston, Tex. (USA) 

Radiation and biophysical studies on cells and viruses. Progress 
report, | April 1975—31 March 1976, 2:1632 (ORO—2832- 
171) 

AN SSSR, Moscow. Inst. Prikladnoj Matematiki 

Problem of adiabatic gas compression under the action of a 

spherical piston, 2:1858 (UCRL-Trans—11119) 


AN SSSR, Moscow. Inst. Vysokikh Temperatur 

Research and development of high-temperature materials for 

MHD installation assemblies, 2:922 (JPRS—67586) 
Argonne National Lab., Ill. (USA) 

Characteriztion of particulate plutonium released in fuel cycle 
operations, 2:1487 (ANL—75-78) 

Chemical Engineering Division environmental chemistry annual 
report, July 1974—June 1975, 2:1460 (ANL—75-51) 

Chemical Engineering Division fuels and materials chemistry, 
annual report, July 1974—June 1975, 2:266 (ANL—75-48) 

Comparison of analytical predictions with HCM test results for 
FFTF reactor flow induced vibrations and summary of 
prediction methods, 2:731 (ANL-CT—76-31) 

CTR quarterly progress report, January—March 1976, 2:2209 
(ANL/CTR—76-2) 

Design and analysis of biaxial fatigue specimen, 2:624 
(ANL—75-7) 

Direct correlation of observed phonon anomalies and maxima in 
the generalized susceptibilities of transition metal carbides, 
2:1066 (CONF-760464—S) 

Experimental and analytical study of the sputtering phenomena, 
2:749 (ANL—76-41) 

Finite-element analysis of a thick-wall tube containing a crater- 
like surface flaw, 2:626 (ANL—76-63) 

Free field theories of spin-mass trajectories and quantum 
electrodynamics in the null plane, 2:1965 (ANL-HEP-PR—76- 
32) 

Fuel cell benefit analysis, 2:926 (ANL/ES—51) 

High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, January—March 
1976, 2:823 (ANL—76-35) 

Inclusive charged- and neutral-current antineutrino-proton 
interactions at high energy, 2:1875 (ANL-HEP-CP—76-37) 

Inelastic neutron scattering studies of the phonon spectra of 
Chevrel-phase superconductors, 2:1110 (CONF-760464—3) 

Inelastic-collision cross sections for Ne, 2:1823 (ANL—76-66) 

Interaction of very heavy ions with heavy targets, 2:2053 
(CONF-760424— 14) 

Invariant mass dependence of two-pion inclusive correlation 
functions, 2:1950 (ANL-HEP-PR—76-09) 

Mass and spin formula for quasi-stable high-mass mesons from 
dual resonance models, 2:1944 (ANL-HEP-PR—76-34) 

Methods and errors in subcriticality measurements by rod drop 
flux profile analysis, 2:686 (ANL—7966) 

Natural resource management information systems: a guide to 
design, 2:2261 (TID—27039) 

One-dimensional cladding-relocation model for fast-reactor loss- 
of-flow accidents, 2:748 (ANL—76-37) 

Physics of reactor safety. Quarterly report, January—March 
1976, 2:751 (ANL—76-72) 

Polarized proton Target-IIl operators manual, revision A, 2:1389 
(ANL-HEP-TR—76-27) 

Reactor Development Program, progress report, 2:752 (ANL- 
RDP—S0) 

Recent results from the Argonne—Purdue neutrino experiment, 
2:1874 (ANL-HEP-CP—76-36) 

Relative importance of surface phenomena in CTR first-wall 
designs, 2:2234 (CONF-760209—27) 





ARGONNE NATIONAL LAB., ILL. (USA) 


SPEAKEASY-3 reference manual. Level lambda: IBM OS/VS 
version, 2:2243 (ANL—8000(Rev.1)) 

Studies of unprotected loss-of-flow accidents for the Clinch 
River Breeder Reactor, 2:750 (ANL—76-51) 

SYN3D: a single-channel, spatial flux synthesis code for 
diffusion theory calculations, 2:685 (ANL—76-21) 

Transportation energy conservation: tools to meet the national 
objective. Summary of meeting held at Argonne National 


Laboratory, Illinois, February 12, 1976, 2:854 (ANL—76-XX- 


4) 


Use of krypton-85 for the detection of pinhole failures in GCFR 


cladding, 2:625 (ANL—76-43) 

User's manual for the reactor burnup system, REBUS, 2:642 
(FRA-TM—41) 

ZGS proposal: studies of v interactions in deuterium, 2:1887 
(COO— 1428-430) 

Arizona State Univ., Tempe (USA) 

Adsorption of cesium onto polycrystalline tantalum surfaces, 

2:1025 (TID—27053) 


Army Mobility Equipment Research and Development Center, Fort 


Belvoir, Va. (USA) 


Production and engineering methods for Carb-Tek (trade name) 


batteries in fork lift trucks. Final report, July 
1973—December 1974, 2:822 (AD/A—006548) 
Atlantic Richfield Hanford Co., Richland, Wash. (USA) 
Research and Engineering Division semiannual report, KK 
process development and technology, May 1, 1975—October 
31, 1975, 2:290 (ARH-ST—128B) 


Specifications for procurement of 55-gallon drums for storage of 


radioactive materials (11 Jul 1974) (Engineering Materials), 
2:315 (CAPE—2509) 
Vapor—liquid—solid phase equilibria of radioactive sodium salt 
wastes at Hanford, 2:305 (ARH-ST—133) 
Atomic Energy Board, Pelindaba, Pretoria (South Africa) 
Atomic Energy Board, nineteenth annual report, 1975, 2:2241 
(INIS-mf—3101) 


Uranium - recent developments and future outlook, 2:240 (INIS- 


mf—3090) 
Atomic Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell 

Nuclear Research Establishment 

Activity transport in CANDUs. Papers from the CNA/AECL 
symposium, Pinawa, Manitoba, November 18, 1974, 2:610 
(AECL—5113) 

Atomics International Div., Canoga Park, Calif. (USA) 

Computerized automated remote inspection system, 2:550 
(Al—75-10) 

Nuclear safety characterization of sodium fires and fast reactor 
fission products. Quarterly technical progress report, 
January—March 1976, 2:743 (Al-ERDA—13172) 

Atomics International Div., Golden, Colo. (USA) 

Investigation of fracture in pressurized gas metal arc welded 
beryllium, 2:981 (RFP—2463) 

RF container (29 Aug 1975) (Engineering Materials), 2:1289 
(CAPE—2473) 

Safety analysis report for packaging: DOT-7A fiberglass-coated 
plywood box for transuranium solid waste, 2:1284 
(RFP—2460) 

Avco-Everett Research Lab., Everett, Mass. (USA) 

Shock heating studies. Quarterly report, March 1976—May 

1976, 2:62 (FE—2212-6) 


Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power 
Generation Div. 
Correlation of critical heat flux in a bundle cooled by 
pressurized water, 2:571 (BAW—10000A) 
Methods of compliance with fracture toughness and operational 
requirements of 10 CFR 50, appendix G, 2:572 
(BAW— 10046) 
NULIF: neutron spectrum generator, few-group constant 
calculator, and fuel depletion code, 2:560 (BAW—10115) 
Battelle Columbus Labs., Ohio (USA) 
Agglomerating burner gasification process: design, installation, 
and operation of a 25-ton-a-day process development unit. 
Quarterly report, January—March 1976, 2:10 (FE—1513-42) 
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Critical experiments, measurements and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels. 
Sixth quarterly progress report, January—March 1976, 2:994 
(BMI-NUREG— 1951) 

Evaluating strength and ductility of irradiated Zircaloy: Task 61. 
Quarterly progress report, January—March 1976, 2:1043 
(BMI-NUREG— 1948) 

Evaluation of selected chemical processes for production of low- 
cost silicon. Third quarterly progress report, April 1, 
1976—June 30, 1976, 2:438 (ERDA/JPL/954339—76/2) 

Stokers for industrial boilers: assessment of technical, economic, 
and environmental factors, 2:1378 (NP—21106) 

Studies of encapsulant materials for terrestrial photovoltaic 
arrays. Second quarterly progress report, December 10, 
1975—March 15, 1976, 2:462 (ERDA/JPL/954328—76/1) 

Studies of encapsulation materials for terrestrial photovoltaic 
arrays. Third quarterly progress report, March 16, 1976—June 
15, 1976, 2:434 (ERDA/JPL/954328—76/2) 


Battelle Pacific Northwest Labs., Richland, Wash. (USA) 


Applied systems ecology: models, data, and statistical methods, 
2:1462 (BNWL-SA—5216(Rev.)) 

Capital cost models for geothermal power plants, 2:508 
(BNWL—1990) 

Characterization and evaluation of materials for the US—USSR 
MHD program. Progress report, October—December 1975, 
2:920 (BNWL—2004-1) 

Economic analysis of shovels and draglines used in U.S. surface 
coal mines, 2:80 (NP—20999) 

List of ERDA radioisotope (customers with summary of 
radioisotope shipments FY 1975, 2:335 (BNWL—1993) 

LMFBR fuel pin cladding transient performance capabilities: an 
analysis of FCTT data, 2:628 (BNWL—2041) 

LWR Fuel Recycle Program. Quarterly progress report, 
January—March 1976, 2:268 (BNWL—2052) 

Pacific Northwest Laboratory quarterly report to ERDA Nuclear 
Research and Applications Division, January—March 1976, 
2:339 (BNWL— 1845-22) 

Partially-saturated transient groundwater flow model theory and 
numerical implementation, 2:1503 (BNWL—1713) 

Potential benefits of geothermal electrical production from 
hydrothermal resources, 2:505 (BNWL—2001) 

Preliminary evaluation of wet/dry cooling concepts for power 
plants, 2:543 (BNWL— 1969) 
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1976, 2:47 (FE—1743-20) 

Control Data Corp., Palo Alto, Calif. (USA) 

Three-dimensional thermal and stress analysis of a piping tee. 

Final report, 2:698 (PB—244432) 
Cornell Univ., Ithaca, N.Y. (USA) 

Physiological studies of environmental pollutants. Progress 
report, September 1, 1975—May 31, 1976, 2:1710 
(COO—2784-1) 

Cornell Univ., Ithaca, N.Y. (USA). Dept. of Materials Science and 

Engineering 

Environment and fracture. Informal progress report, 2:1021 
(COO—3 166-19) 

=” , Ithaca, N.Y. (USA). Lab. of Atomic and Solid State 

Theory of structure and dynamics in condensed matter and 
applications in geophysics and solar energy. Progress report, | 
April 1975—31 March 1976, 2:492 (COO—3161-40) 

Cornell Univ., Ithaca, N.Y. (USA). Materials Science Center 

Gas phase hydrogen permeation through ferritic iron, austenitic 
stainless steel and neutron irradiated austenitic stainless steel 
from near 300°K to 873°K, 2:1020 (COO—3166-18) 

Crystal Systems, Inc., Salem, Mass. (USA) 

Heat exchanger-ingot casting/slicing process. Silicon sheet 
growth development for the Large Area Silicon Sheet Task of 
the Low Cost Silicon Solar Array Project. Second quarterly 
progress report, January 1, 1976—March 31, 1976, 2:447 

(ERDA/JPL/954373—76/) 


Danish Atomic Energy Commission, Risoe. Research 


Establishment 
Physics department annual progress report, | Jan - 31 Dec 1975, 


2:2090 (RISO—334) 
Univ., Newark (USA) 
Lattice dynamics of neon at high pressure, 2:1141 
(BNL—21390) 
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Denver Research Inst., Colo. (USA) 

Two-phase flow in geothermal energy sources. Annual report, 
June 1, 1975—May 31, 1976, 2:520 (COO—2729-2) 
Ce ee ey Cans Cae, De 

iv. 
Description of the Nuclear Training Centre, 2:619 (INIS- 
mf—3095) 
Dow Chemical Co., Midland, Mich. (USA) 
Potential industrial market for process heat from nuclear 
reactors, 2:679 (ORNL/TM—5516) 
Dow Chemical Co., — Mich. (USA). Hydrocarbons and 
Energy Research Lab. 


Chemicals from coal. "Quarterly technical progress report, 
April—June 1976, 2:45 (FE—1534-33) 

Dow Chemical U.S.A., Golden, Colo. Rocky Flats Div. 

Downdraft filter holder for Clarke Model 612 vacuum cleaner 
(1 Feb 1973) (Engineering Materials), 2:1269 (CAPE—2471) 

Electron beam welder cold wire feeder (19 Jun 1973) 
(Engineering Materials), 2:1267 (CAPE—2469) 

Dow Corning Corp., Midland, Mich. (USA) 

Silicon Materials Task of the Low Cost Solar Array Project (part 
2). Second quarterly report, 1 January 1976—31 March 1976, 
2:435 (ERDA/JPL/95433 1—76/2) 

Dravo Corp., Pittsburgh, Pa. (USA). Chemical Plants Div. 
Conceptual commercial design and commercial feasibility 

evaluation for clean boiler fuel facility. Volume I. Conceptual 
commercial design, 2:12 (FE—1772-13(Vol.1)) 

Conceptual commercial design and commercial feasibility 
evaluation for clean boiler fuel facility. Volume II. Selections 
and evaluations. Final report, 2:13 (FE—1772-13(Vol.2)) 

Engineering support services clean boiler fuel demonstration 
plant. Quarterly progress report, April 1, 1976—June 30, 
1976, 2:14 (FE—1772-20) 

Drexel Univ., Philadelphia, Pa. (USA). Dept. of Physics and 
Atmospheric Science 
Investigation of ESSA 7 radiation data for use in long-term earth 

energy experiments, Phases | and 2. Final report, 2:429 
(N—75-28998) 

Duke Univ., Durham, N.C. (USA). Dept. of Physics 

a production in *p interactions at 10.5 GeV/c, 2:1897 
(TID—27087) 

Du Pont de Nemours (E.I1.) and Co., Aiken, S.C. (USA). Savannah 
River Lab. 

Aeromonas distribution and survival in a thermally altered lake, 
2:1562 (DP-MS—75-115) 

Assessment of nuclear fuel reprocessing, 2:277 (DPST—75- 
448(DRAFT)) 

Dispersion study of buried elemental mercury, 2:1511 
(DP—1401) 

Effect of service aging on iodine retention of activated 
charcoals, 2:696 (DP-MS—76-21) 

Effects of submerged macrophytes on heleoplanktonic 
cladocera, 2:1563 (DP-MS—75-125) 

Environmental monitoring at the Savannah River Plant. Annual 
report, 1965, 2:1491 (DPST—66-302) 

Evaluation and production testing of cross sections for ** 
*8Cm, 2:2063 (DP-MS—76-13) 

Interim storage of spent fuel assemblies, 2:310 (DP-MS—76-39) 

Mathematical modeling of wiped-film evaporators, 2:295 
(DP—1405) 

Non-labile tritium in Savannah River Plant pine trees, 2:1510 
(DP—1407) 

PDP-1 1-based system for meteorological data acquisition and 
emergency response, 2:1465 (DP-MS—76-14) 

Savannah River Laboratory quarterly report, January—March 
1976, 2:245 (DPST—76-138-1) 

SRL-NURE hydrogeochemical data management system, 2:233 
(DP—1432) 

Storing solid radioactive wastes at the Savannah River Plant, 
2:309 (DP—1366) 

Study of methods for removing strontium, plutonium, and 
ruthenium from Savannah River Plant waste supernate, 2:296 
(DP—1408) 

Tritium in the Savannah River estuary and adjacent marine 
waters, 2:1558 (DP-MS—75-122) 
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Electric Power Research Inst., Palo Alto, Calif. (USA) 

Energy storage: user needs and technology applications. 
Engineering foundation conference, Asilomar, Pacific Grove, 
California, February 8—13, 1976. Executive summary, 2:796 
(CONF-760212—(Summ. )) 

Use of nuclear plant operating experience to guide productivity 
improvement programs, 2:562 (EPRI-SR—26-R) 

Emory Univ., Atlanta, Ga. (USA) 

Ecological behavior and effects of radionuclides in southeastern 
ecosystems. Progress report: a three year review, June 
1975—June 1976, 2:1716 (ORO—2412-65) 

Energy Research and Development Administration, Aiken, S.C. 

(USA). Savannah River Operations Office 

Integrated radioactive waste management plan: Savannah River 
Plant, Aiken, South Carolina, 2:289 (SRO-TWM—76-1) 

Energy Research and Development Administration, Bartlesville, 

Okla. (USA). Bartlesville Energy Research Center 

Characteristics of world’s crude oils and results of API Research 
Project 60, 2:155 (BERC/RI—76/8) 

Engine performance test of the 1975 Chrysler—Nissan Model 
CN633 diesel engine. Interim report, 2:945 (DOT-TSC- 
OST—75-44) 

Evaluation of diesel engine performance with intake and exhaust 
system throttling. Volume II. Appendix I. Final report, 
November 1972—May 1974, 2:947 (DOT-TSC-OST—74- 
42(Vol.2)(App.1)) 

Evaluation of diesel engine performance with intake and exhaust 
system throttling. Volume I. Text and appendixes A through 
H. Final report, November 1972—May 1974, 2:948 (DOT- 
TSC-OST—74-42( Vol.1)(App.A-H)) 

North Burbank unit tertiary recovery pilot test. Annual report, 
May 1975—May 1976, 2:116 (BERC/TPR—76/2) 

Refining of synthetic crude oils, 2:228 (BERC/IC—76/2) 

Energy Research and Development Administration, Grand Junction, 

Colo. (USA). Grand Junction Office 

National uranium resource evaluation, preliminary report, 2:238 
(GJO—111(76)) 

Uranium industry seminar, Grand Junction, Colorado, October 
7—8, 1975, 2:232 (GJO—108(75)) 

Uranium resources of New Mexico, 2:241 (TM—192) 

Energy Research and Development Administration, Laramie, Wyo. 

(USA). Laramie Energy Research Center 

Laboratory study of Green River oil shale retorting under 
pressure in a nitrogen atmosphere. Technical progress report, 
2:226 (LERC/TPR—76-1) 

Research and Development Administration, Morgantown, 

W.Va. (USA). Morgantown Energy Research Center 

Directional viscoelastic properties of the Pittsburgh coal at 
elevated temperatures in compression and shear, 2:65 
(MERC/RI—76/5) 

Monitoring the sulfur content of coal streams by thermal- 
neutron-capture gamma-ray analysis, 2:64 (MERC/RI—76/4) 

Research and Development Administration, New Brunswick, 

N.J. (USA). New Brunswick Lab. 

Evaluation of an interlaboratory comparison involving 
pyrocarbon- and silicon carbide-coated uranium—thorium 
carbide beads: Phase II, 2:267 (NBL—279) 

Research and Development Administration, New York 

(USA). Health and Safety Lab. 

Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976—June 1, 1976, 2:1496 
(HASL—306(App.)) 

Determination of '*N gamma radiation fields at BWR nuclear 
power stations, 2:563 (HASL—305) 

Health and Safety Laboratory environmental quarterly, March 
1—June 1, 1976, 2:1495 (HASL—306) 

Research and Development Administration, Oak Ridge, 

Tenn. (USA). Technical Information Center 

ERDA energy information data base: subject thesaurus, 2:2260 
(TID—7000-R1) 

Energy Research and Development Administration, Richland, Wash. 

(USA). Richland Operations Office 

Proposal to designate the Hanford Reservation as an 
environmental research park, 2:1520 (RLO—76-1) 


7c EXXON NUCLEAR CO., RICHLAND, WASH. (USA) 

Energy Research and Development Administration, Washington, 
D.C. (USA) 

Energy storage: user needs and technology applications. 
Engineering foundation conference, Asilomar, Pacific Grove, 
California, February 8—13, 1976. Executive summary, 2:796 
(CONF-760212—(Summ. )) 

Fossil Energy Research Program of the Energy Research and 
Development Administration, FY 1977, 2:1 (ERDA—76-63) 

National plan for energy research, development and 
demonstration: creating energy choices for the future. Volume 
2. Program implementation, 2:841 (ERDA—76-1(Vol.2)) 

Positron—electron storage ring project: Stanford Linear 
Accelerator Center, Stanford, California. Final environmental 
statement, 2:1382 (ERDA—1546) 

Systems engineering for power, 2:541 (ERDA—76-82/1) 

Energy Research and Development Administration, Washington, 
D.C. (USA). Div. of Magnetic Fusion Energy 
Fusion power by magnetic confinement program plan. Volume I. 

Summary, 2:2213 (ERDA—76-110/1) 

Programs of the Materials and Radiation Effects Branch, 2:2236 
(ERDA—76-83) 

Energy Research and Development Administration, Washington, 
D.C. (USA). Div. of Reactor Development and Demonstration 
Advanced nuclear reactors: an introduction, 2:641 (ERDA—76- 

107) 

Austenitic stainless steel seamless pipe (ASME SA-376 with 
additional requirements), 2:700 (RDT-M—3-3T(4-76)) 

Carbon and alloy steel forgings (ASME SA-541 with additional 
requirements), 2:1010 (RDT-M—2-8T(4-76)) 

Carbon and alloy steel forgings, vacuum treated (ASME SA-508 
with additional requirements), 2:699 (RDT-M—2-7T(4-76)) 

Carbon steel forgings for piping components (ASME SA-105 
with additional requirements), 2:1008 (RDT-M—2-1T(4-76)) 

Index of RDT Standards for the period April 1, 1976—June 30, 
1976, 2:667 (RDT-INDEX—(7-76)) 

Martensitic stainless steel (type 403) forgings (ASME SA-182 
with additional requirements), 2:1009 (RDT-M—2-6T(4-76)) 

Nickel—chromium alloy bars, forgings, and forging stock 
(ASME SA-637 with additional requirements), 2:979 (RDT- 
M—2-15T(4-76)) 

2-1/4-percent-chromium, 1l-percent-molybdenum alloy steel 
seamless tubes (ASME SA-213 with additional requirements), 
2:668 (RDT-M—3-33T(4-76)) 

Stainless steel centrifugally cast pipe (ASME SA-451 with 
additional requirements), 2:701 (RDT-M—3-31T) 

Envirogenics Systems Co., El Monte, Calif. (USA) 

Membrane applications to coal conversion processes. Quarterly 
report, June 5—September 4, 1975, 2:15 (FE—2000-1) 

Membrane applications to coal conversion processes. Quarterly 
report, September 5—December 4, 1975, 2:16 (FE—2000-2) 

Environmental Analysts, Inc., Garden City, N.Y. (USA) 

Aquatic research vessel detailed engineering design and 
biological experimental design. Final report, 2:545 
(PB—245175) 
Environmental Protection Agency, Las Vegas, Nev. (USA). 

Environmental Monitoring and Support Lab. 

Animal investigation program 1972 annual report, 2:1498 
(NERC-LV—539-35) 

Environmental monitoring report for the Nevada Test Site and 
other test areas used for underground nuclear detonations, 
January—December 1975, 2:1492 (EMSL-LV—539-4) 

Radioiodine prediction model for nuclear tests, 2:1493 
(EPA—600/4-76-027) 
Environmental Protection Agency, Research Triangle Park, N.C. 

(USA). Office of Air Quality Planning and Standards 

Control of photochemical oxidants. Technical basis and 
implications of recent findings, 2:1482 (PB—244428) 

Environmental Protection , Ww D.C. (USA) 
Progress in the implementation of motor vehicle emission 

standards through June 1975, 2:1501 (EPA—230/1-76-001) 

Environmental Protection Agency, Washington, D.C. (USA). Grants 
Administration Div. 

Awards Register Grants Assistance s. Volume I. Listing 
awards during the 2nd half of FY 1975, except state and local 
assistance awards, 2:837 (PB—245575) 

Awards Register Grants Assistance . Volume II. 
Awards during the 2nd half of FY 1975 listing state and local 
assistance awards, 2:838 (PB—245576) 





EXXON NUCLEAR CO., RICHLAND, WASH. (USA) 


Exxon Nuclear Co., Richland, Wash. (USA) 
Nuclear Fuel Recovery and Recycling Center. License 
application, PSAR, volume 1, 2:270 (DOCKET-50564—1) 
Nuclear Fuel Recovery and Recycling Center. License 
application, PSAR, volume 5, 2:272 (DOCKET-50564—3) 
Nuclear Fuel Recovery and Recycling Center. License 
application, PSAR, volume 6, 2:273 (DOCKET-50564—4) 
Nuclear Fuel Recovery and Recycling Center. License 
application, PSAR, volume 7, 2:274 (DOCKET-50564—5) 
Nuclear Fuel Recovery and Recycling Center. License 
application, PSAR, volume 3, 2:275 (DOCKET-50564—6) 
Nuclear Fuel Recovery and Recycling Center. License 
application, PSAR, volume 4, 2:276 (DOCKET-50564—7) 
Nuclear Fuel Recovery and Recycling Center. License 
application, PSAR, volume 2, 2:271 (DOCKET-50564—2) 


F 


Factory Mutual Research Corp., Norwood, Mass. (USA) 
Assessment of explosion hazards in refuse shredders, 2:1377 
(ERDA—76-71) 
Federal Energy Administration, Washington, D.C. (USA) 
Foreign ownership control and influence on domestic energy 
sources and supply, 2:878 (PB—243796) 
Fermi National Accelerator Lab., Batavia, Ill. (USA) 
Infrared behavior of the Reggeon field theory for the pomeron, 
2:1988 (RLO—2041-135) 
Fluor Engineers and Constructors, Inc., Los Angeles, Calif. (USA) 
Evaluation of fired heaters for Cresap testing, 2:44 (FE—1517- 
25) 
Fluor Utah, Inc., San Mateo, Calif. (USA) 
Economic system analysis of coal preconversion technology. 
Quarterly report, January—March 1976, 2:79 (FE—1520-16) 
FMC Corp., Princeton, N.J. (USA) 
Char oil energy development. Volume I. final report, August 18, 
1971—June 30, 1975, 2:43 (FE—1212-T-9) 
Foster-Miller Associates, Inc., Waltham, Mass. (USA) 
Coal feeder development. Phase I report, 2:97 (FE—1973-10) 
Franklin McLean Memorial Research Inst., Chicago, Ill. (USA) 
Are chromosomal changes related to etiologic agents, 2:1591 
(FMI— 1000-767) 
Recent progress in californium-252 dosimetry, 2:1703 
(FMI— 1000-763) 
Fraunhofer-Gesellschaft zur Foerderung der A 


Measurement of airborne radioactivity and its meteorological 
application. Technical progress report, July 1, 1975—March 
31, 1976, 2:1464 (COO—3425-13) 


G 


General Atomic Co., San Diego, Calif. (USA) 

Creep-rupture properties of Incoloy 800H, 2-1/4 Cr-1 Mo, and 
Hastelloy X alloys in simulated HTGR environment, 2:1002 
(GA-A— 13876) 

Flowsheet development for HTGR fuel reprocessing, 2:279 (GA- 
A— 13808) 

Fort St. Vrain startup test A4 control rod drive and orifice test, 
2:587 (GA-A—13522) 

Gas-turbine HTGR materials screening test program interim 
results, 2:590 (GA-A— 13931) 

HTGR fuel reprocessing technology, 2:278 (GA-A— 13807) 

HTGR fuels and core development program. Quarterly progress 
report for the period ending May 31, 1976, 2:591 (GA- 
A—13941) 

HTGR spent fuel composition and fuel element block flow, 
2:588 (GA-A—13886) 

Mechanical tests of full-size Fort St. Vrain fuel blocks, 2:589 
(GA-A—13917) 

Preirradiation report of fuel materials for P13T capsule 
irradiation, 2:586 (GA-A— 13343) 
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Thorium utilization program. Quarterly progress report for the 
period ending May 31, 1976, 2:280 (GA-A—13949) 

General Electric Co., Philadelphia, Pa. (USA). Space Div. 

General Electric Company proposed test and evaluation plan, 
commercial buildings. National Solar Demonstration Program, 
2:476 (COO/2683—76/4) 

Technical and economic feasibility of thermal energy storage. 
Annual report, 2:820 (COO—2558-1) 

Technology evaluation report, commercial buildings, 2:475 
(COO/2683—76/1) 

: Electric Co., San Jose, Calif. (USA). Boiling Water Reactor 


BWR blowdown heat transfer. Fourteenth quarterly progress 
report, October 1—December 31, 1975, 2:756 
(GEAP—13317-14) 

Three-dimensional BWR core simulator, 2:565 (NEDO—20953) 

Electric Co., San Jose, Calif. (USA). BWR Projects Dept. 

BWR simulator methods verification, 2:564 (NEDO—20946) 

General Electric Co., Schenectady, N.Y. (USA) 

Floating substrate process. Second quarterly progress report, 
March 29, 1976—June 20, 1976, 2:442 
(ERDA/JPL/954350—76/) 

Prediction of wave shape effects in time-dependent fatigue, 
2:995 (CONF-7608 19—6) 

General Electric Co., Schenectady, N.Y. (USA). Gas Turbine Div. 

Development of high temperature turbine subsystem technology 
to a ‘’technology readiness status’’, phase I. Progress report 
for June 1976, 2:544 (FE—1806-1) 

General Electric Co., Schenectady, N.Y. (USA). Gas Turbine 

Products Div. 

High temperature gas turbine engine component materials 
testing program: Task 1. Quarterly technical progress report 
No. 3, January 3—April 4, 1976, 2:101 (FE—1765-13) 

General Electric Co., St. Petersburg, Fla. (USA). Neutron Devices 


Dept. 
Synthesis of calcium chromate, 2:1144 (GEPP—226) 
General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor 


Dept. 

Analysis of the ZPPR-4 critical experiments: phases | and 2, 
2:643 (GEAP— 14077) 

Experimentally determined flow-induced vibration and pressure 
drop characteristics of an FTR staggered grid-spaced fuel 
assembly, 2:732 (GEAP—14080) 

Sodium-fuel reaction studies: fuel pellet swelling behavior and 
alkali metal-oxide fuel reaction thermodynamics, 2:644 
(GEAP— 14093) 

Geological Survey, Denver, Colo. (USA) 

Field trip to Nevada Test Site, 2:1521 (TID—27073) 

Method for stress determination in N, E, and T tunnels, Nevada 
Test Site, by hydraulic fracturing, with a comparison of 
overcoring methods, 2:1744 (USGS—474-222) 

Geological Survey, Washington, D.C. (USA) 

Cretaceous and tertiary formations of the Book Cliffs, Carbon, 
Emery, and Grand Counties, Utah, and Garfield and Mesa 
Counties, Colorado. Geological Survey professional paper 332, 
2:1743 (NP—20967) 

Operation and maintenance of a deep-well water-level 
measurement device, the ‘Iron Horse’’, 2:1419 
(USGS/WRI—76-27) 

Georgia Inst. of Tech., Atlanta (USA). School of Nuclear 

Engineering 


Some studies on the development and applications of recoil 
particle track amplification by electrochemical etching for fast 
neutron dosimetry. Progress report, 2:1396 (ORO—4814-9) 

Georgia Univ., Athens (USA) 

Multidisciplinary research program directed toward utilization of 
solar energy through bioconversion of renewable resources. 
Progress report, 2:461 (SRO—888-1) 

Georgia Univ., Athens (USA). Dept. of Biochemistry 

Nucleic acid metabolism during seed embryogenesis. 
Comprehensive progress report, September 1973—June 1976, 
2:1600 (SRO—638-10) 

Georgia Univ., Athens (USA). Dept. of Chemistry 

Gas chromatographic retention characteristics of different 
polysiloxane oligomers, 2:1124 (SRO—854-6) 

Inexpensive drop counter for use with fraction collectors, 2:1414 
(SRO—854-8) 
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Georgia Univ., Tifton (USA). Georgia Coastal Plain Experiment 


Development of new techniques of using irradiation in the 
genetic improvement of warm season grasses and an 
assessment of the genetic and cytogenetic effects. Progress 
report, May 1, 1975—April 30, 1976, 2:1654 (SRO—637-5) 

fuer Kernforschung m.b.H., Karisruhe (Germany, F.R.) 

Computer program GANESI: description of a computer program 
for the simulation of unsteady flows in gas distribution 
networks, 2:179 (KFK-PDV—66) 

Goodyear Atomic Corp., Piketon, Ohio (USA) 

Emergency valve capper (24 Apr 1975) (Engineering 
Materials), 2:1268 (CAPE—2476) 

Portsmouth gaseous diffusion plant environmental monitoring 
report for calendar year 1975, 2:1494 (GAT—866) 

Gordian Associates, Inc., New York (USA) 

Potential for energy conservation in nine selected industries. The 
data base. Volume 3. Cement, 2:935 (PB—243614) 

Potential for energy conservation in nine selected industries. The 
data base. Volume 7. Glass, 2:936 (PB—243618) 

Potential for energy conservation in nine selected industries. The 
data base. Volume 9. Styrene butadiene rubber, 2:937 
(PB—243620) 

Grambling State Univ., La. (USA) 

Lymphoid cell kinetics under continuous low dose-rate gamma 
irradiation: a comparison study. Final technical report, 2:1668 
(N—75-28698) 

Gulf Universities Research Consortium, Houston, Tex. (USA) 
Preliminary field test recommendations and prospective crude 
oil fields or reservoirs for high priority field testing, 2:118 

(FE—2025-1) 


Hahn-Meitner-Institut fuer Kernforschung Berlin G.m.b.H. 

(Germany, F.R.) 

Pulse radiolytic investigations of peroxy radicals produced from 
isopropanol, 2:1187 (COO—3221-36) 

Hamilton Standard, Windsor Locks, Conn. (USA) 

Experimental and analytical research on the aerodynamics of 
wind turbines. Mid-term technical report, June 1—December 
31, 1975, 2:535 (COO—2615-76-T-1) 

Hanford Engineering Development Lab., Richland, Wash. (USA) 

Effect of temperature upon the fatigue-crack propagation 
behavior of Inconel X-750, 2:1003 (HEDL-TME—76-39) 

Effect of temperature upon the fatigue-crack propagation 
behavior of Hastelloy X-280, 2:1004 (HEDL-TME—76-40) 

Effects of Al—Ca, and Si fuel impurities on fuel-cladding 
compatibility, 2:645 (HEDL-TME—76-30) 

Enrichment specifications for FTR fuel. Cores 3 and 4, 2:733 
(HEDL-TME—76-9) 

HEDPIN: a computer program to estimate pinwise power 
density, 2:646 (HEDL-TME—76-49) 

Preliminary transient overpower analysis of the GE 1200 MWe 
LMFBR reference design, 2:757 (HEDL-TME—75-142) 
Radiation exposure control technology semi-annual progress 
report, January—June 1975, 2:758 (HEDL-TME—76-42) 

Year 2000 estimated population dose for the Tennessee Valley 
region, 2:1701 (HEDL-SA—1086-FP) 
ridge House, Inc., Boston, Mass. (USA) 

Federal loan guarantee programs: a literature search and 
commentary, 2:858 (TID—27082) 

Harvard School of Public Health, Boston, Mass. (USA) 

Feasibility evaluation direct in-vessel application mode 
emergency air cleaning system. Progress report October 1, 
1975—December 31, 1975, 2:294 (COO—2801-1) 

Harvard Univ., Cambridge, Mass. (USA). Biological Labs. 

Studies of membrane structure by freeze-etching. Progress 

report, 1 July 1975—30 June 1976, 2:1616 (COO—2423-5) 
Harvard Univ., Cambridge, Mass. (USA). Cyclotron Lab. 

Application of proton radiation to medical problems. Quarterly 

progress report, 1 Jan—31 Mar 1974, 2:1657 (PB—245044) 
Hebrew Univ., Jerusalem (Israel) 

One electron transfer equilibria and redox potentials of radicals 
studies by pulse radiolysis. Progress report, September 1, 
1975—July 1, 1976, 2:1188 (COO—3221-38) 


ILLINOIS UNIV., URBANA (USA) 


One electron transfer redox potentials of free radicals. I. The 
formation of CrO*,* in the reaction of Cr** + O, in aqueous 
acid solutions. Progress report, September 1, 1975—July 1, 
1976, 2:1189 (COO—3221-39) 

Hebrew Univ., Jerusalem (Israel). Dept. of Physical Chemistry 

Nature of oxygen containing radicals in radiation chemistry and 
photochemistry of aqueous solutions. Annual progress report, 
September 1975—June 1976, 2:1192 (COO—3221-42) 

One electron reduction of metmyoglobin and methemoglobin 
and the reaction of the reduced molecule with oxygen. 
Progress report, September 1, 1975—July 1, 1976, 2:1190 
(COO—3221-40) 

One electron reduction of metmyoglobin and methemoglobin 
and the reaction of the reduced molecule with oxygen. 
Progress report, September 1, 1975—July 1, 1976, 2:1191 
(COO—3221-41) 

One electron transfer redox potentials of free radicals. I. The 
oxygen-superoxide system. Progress report, September 1, 
1975—July 1, 1976, 2:1186 (COO—3221-35) 

Pulse radiolytic investigations of peroxy radicals produced from 
isopropanol, 2:1187 (COO—3221-36) 

Helsinki Univ. of Technology, Otaniemi (Finland). Dept. of 

Technical Physics 

An experimental investigation on the superfluidity of He-3, 
2:1859 (N—75-27172) 

Honeywell Corporate Research Center, Bloomington, Minn. (USA) 

Dip coating process. Quarterly report No. 3, March 19, 
1976—June 18, 1976, 2:445 (ERDA/JPL/954356—76/2) 

Honeywell, Inc., Minneapolis, Minn. (USA). Systems and Research 

Center 

Northview Junior High solar energy demonstration project. Final 
report, 16 May 1974—16 May 1975, 2:474 (COO—2624-1) 

Hydrocarbon Research, Inc., Morristown, N.J. (USA) 

H-coal integrated pilot plant laboratory studies. Quarterly 

progress report, January—March 1976, 2:46 (FE—1544-25) 


Idaho National Engineering Lab., Idaho Falls (USA) 

Experiment data report for semiscale Mod-1 tests S-03-5, S-03- 
6, S-03-7, and S-03-8 (reflood heat transfer tests), 2:746 
(ANCR-NUREG— 1308) 

Experiment data report for semiscale MOD-1 tests S-03-A, S-03- 
B, S-03-C, and S-03-D (reflood heat transfer tests), 2:745 
(ANCR-NUREG— 1307) 

Final safety analysis report for the atmospheric protection 
system, 2:320 (ICP—1082) 

Geothermal R and D project report, January 1, 1976—march 
31, 1976, 2:511 (ANCR—1319) 

Idaho Chemical programs annual technical report, fiscal year 
1975, 2:281 (ICP—1086) 

Plan for developing moderate temperature/low salinity 
geothermal resources, 2:510 (ANCR—1318) 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission’s 
Division of Reactor Safety Research, January—March 1976, 
2:747 (ANCR-NUREG— 1315) 

Stabilization of simulated commercial waste calcine, 2:311 
(ICP— 1087) 

Thermal-hydraulic analysis of the semiscale Mod-1 blowdown 
heat transfer test series, 2:744 (ANCR-NUREG— 1287) 

ILC Technology, Inc., Sunnyvale, Calif. (USA) 

Flashlamp wall examination during 10,000 shot tests, 2:1297 
(UCRL— 13645) 

Life characteristics of 19 mm bore flashlamps made of Amersil 
M-380, 2:1295 (UCRL— 13643) 

Life characteristics of flashlamps with converted and 
unconverted cerium-doped fused quartz envelopes, 2:1294 
(UCRL— 13642) 

Study of arc growth and lifetime characteristics of 27 mm bore 
flashlamps, 2:1298 (UCRL—13650) 

Study of lifetime characteristics of large diameter (19 mm bore) 
flashlamps, 2:1296 (UCRL—13644) 





ILLINOIS UNIV., URBANA (USA) 


Illinois Univ., Urbana (USA) 

Partial current balance method: a local Green's function 
technique for the numerical solution of multidimensional 
neutron diffusion problems, 2:691 

Space—time neutrons applied to fast reactor disassembly 
calculations, 2:793 

Test of parity conservation in proton—proton scattering at 15 
MeV, 2:1890 

Transient phenomena in bounded fast multiplying assemblies, 
2:740 

Ingersoll-Rand Research, Inc., Princeton, N.J. (USA) 

Development of a Continuous Dry Coal Screw Feeder. Quarterly 
technical p report, January 1, 1976—March 31, 1976, 
2:96 (FE—1794-10) 

Institute for Cancer Research, Philadelphia, Pa. (USA) 

Cellular heredity in haploid cultures of somatic cells. Annual 
progress report, March 1, 1975—March 31, 1976, 2:1630 
(COO—3110-23) 

Institute of Nuclear Energy Research, Lung-Tan (Taiwan) 

Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spectrography, 2:1135 (INER—0201) 

Determination of trace elements in uranium and aluminum by 
emission spectrographic methods, 2:1129 (INER—0202) 

International Atomic Energy Agency, Vienna (Austria) 

Biological and environmental effects of low-level radiation. 
Volume I. Proceedings series. Proceedings of a symposium on 
biological effects of low-level radiation pertinent to protection 
of man and his environment, Chicago, Illinois, November 
3—7, 1975, 2:1623 (STI/PUB—409(Vol.1)) 

Biological and environmental effects of low-level radiation. 
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The subject index is based on the use of subject descriptors 
selected from a controlled thesaurus of terms. Subject descriptors 
and qualifiers (subheadings) are selected and presented in the fol- 
lowing format: 
SUBJECT DESCRIPTOR;QUALIFIER 
Title, (supplementary information), citation number, 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are 
generally the names of specific materials, things, or processes. To 
the extent possible, a qualifier is selected to describe the properties 
of, or processses applied to, the subject term. 

Index entries are selected to indicate the important ideas 
and concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is 
selected. '’See references’’ are included to guide users from 
synonymous terms or phrases to the descriptor selected as a sub- 
ject heading for the concept. (e.g. Pipeline Quality Gas see HIGH 
BTU GAS). '’See also references’’ are used to indicate where to 
find references to subject concepts that are narrower, broader, or 
related to a particular subject heading. To complete an exhaustive 
search of a given subject, all such headings should be reviewed. 
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te particulates, 2:1733 (EUR-5360( Vol.1)) 


=, also SOUTH AFRICA 
AFRICA/GOVERNMENT POLICIES 

.o -e and production capability, 2:237 (GJO- 

108(75)) 
AFRICA/URANIUM DEPOSITS 

Foreign resources and production capability, 2:237 (GJO- 

108(75)) 
AFTER-HEAT REMOVAL 

Engineering analysis of post accident heat removal (LMFBR), 

2:783 (SAND-75-0497) 
AFTER-HEAT REMOVAL/MEETINGS 

Proceedings of Aiwteaggy » Heat Removal (PAHR) 
information exchange, A’ uerque, New Mexico, October 8- 
9, 1974 (LMFBR), 2: 172 (SAND-75-0497) 

AFTER-HEAT REMOVAL/RESEARCH PROGRAMS 

BNL PAHR program (LMFBR), 2:775 (SAND-75-0497) 

AGEDOITE 
See ASPARAGINE 
AGGLOMERATING ASH PROCESS/COMPARATIVE 
EVALUATIONS 
New concepts in Btu technology, 2:36 
AGGLOMERATING ASH PROCESS/PILOT PLANTS 

Agglomerating burner gasification process: design, installation, 
and operation of a 25-ton-a-day process development unit. 
Quarterly report, January-March 1976, 2:10 (FE-1513-42) 

AGRICULTURAL WASTES/ANAEROBIC DIGESTION 

Beyond petroleum: a cost-benefit and implementation 
comparison of alternative non-petroleum energy chains. 
Volume I. Biomass energy chains. Final report, May 1974, 
2:378 (NP-20894) 

AGRICULTURAL WASTES/COMBUSTION 

Beyond petroleum: a cost-benefit and implementation 
comparison of alternative non-petroleum energy chains. 
Volume I. Biomass energy chains. Final report, May 1974, 
2:378 (NP-20894) 

AGRICULTURAL WASTES/PYROLYSIS 

Beyond petroleum: a cost-benefit and implementation 
comparison of alternative non-petroleum energy chains. 
Volume I. Biomass energy chains. Final report, May 1974, 
2:378 (NP-20894) 

AGRICULTURE/ENVIRONMENTAL EFFECTS 
Effects of man on the shore vegetation of Biscayne Bay, 2:1508 
Geographical history of the Biscayne Bay area, 2:1536 
AGRICULTURE/RESEARCH PROGRAMS 

Considerations in the development of the utility of stable 
isotopes in science, medicine, and agriculture, and 
environmental studies, 2:1607 (LA-UR-76-1675) 

AIR 
See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/CHEMICAL ANALYSIS 

1975 annual book of ASTM standards. Part 26. Gaseous fuels; 

coal and coke; atmospheric analysis (Book), 2:1121 
AIR/CONTAMINATION 

Portsmouth gaseous diffusion plant environmental monitoring 
report for calendar year 1975, 2:1494 (GAT-866) 

Process behavior and environmental assessment of 'C releases 
from an HTGR fuel reprocessing facility, 2:1489 (CONF- 
760806-7 ) 

AIR/MONITORING 

Portsmouth gaseous diffusion plant environmental monitoring 

report for calendar year 1975, 2:1494 (GAT-866) 
AIR/RADIATION MONITORING 

Environmental monitoring report for the Nevada Test Site and 
other test areas used for underground nuclear detonations, 
Jan -December 1975 (Gamma radiation, "*Xe, “Kr, 7H), 
2:1492 (EMSL-LV-539-4) 

AIR CLEANING SYSTEMS/ENVIRONMENTAL 

ENGINEERING 

Use of a single particle intra-cavity laser particle spectrometer 
for measurements of HEPA filters and filter systems, 2:1480 
(LA-UR-76-1537) 

AIR CLEANING SYSTEMS/PERFORMANCE TESTING 

Feasibility evaluation direct in-vessel application mode 
emergency air cleaning system. Progress report October 1, 

1975-December 31, 1975, 2:294 (COO-2801-1) 
Cc G 


‘ONDITIONIN 
See also ANNUAL CYCLE ENERGY SYSTEM 
SOLAR AIR CONDITIONING 
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Summary of annual cycle energy system workshop I held 
October 29130, 1975, at Oak Ridge, Tennessee, 2:857 
(ORNL/TM-5243) 

ae ~ dae, CONSERVATION 
ema ibease ae, 2:819 (CONF-760463-3) 


“Race gas onal treatment apparatus with high efficiency 
rechargeable charcoal filter (Patent), 2:709 

Rechargeable particulate filter for radioactive contaminated gas 
streams (Patent), 2:708 

AIR FILTERS/PERFORMANCE 

Chemical analytical techniques for aerosols, 2:1470 (BNL- 
21387) 

Effect of service aging on iodine retention of activated 
charcoals, 2:696 (DP-MS-76-21) 

AIR FILTERS/PERFORMANCE TESTING 

Penetration of HEPA filters by alpha recoil aerosols, 2:1490 
(CONF-760822-5) 

Use of a single particle intra-cavity laser particle spectrometer 
for measurements of HEPA filters and filter systems, 2:1480 
(LA-UR-76-1537) 

AIR POLLUTION 

Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 

AIR POLLUTION/BIOCHEMICAL REACTION KINETICS 

Mechanism-oriented research in the evaluation of health 
problems of energy technologies, 2:1579 (BNL-21439) 

AIR POLLUTION/BIOLOGICAL EFFECTS 

Air pollution: methods to study its relationship to respiratory 
disease in British schoolchildren, 2:1728 (EUR-5360( Vol.1)) 

ae ey relationships linking short-term air pollution 

res to vation of cardio- jira! illness, 2:1723 
(EUR-5360( Vol 1)) Lanahiities 

dations and the protection of human health, 2:1739 (EUR- 
5360(Vol.1)) 

Presentation and discussion of a protocol of a French 
epidemiological investigation on relationships between 
atmospheric oa and chronic respiratory diseases, 2:1726 
(EUR-5360( ol.1)) 

Relationship of air pollution to prevalence of lower respiratory 
illness and lung function in Australian school children, 2:1473 
(EUR-5360(Vol.1)) 

Respiratory symptoms and ventilatory capacity in a cohort of 
Londoners born in 1952-3, 2:1474 (EUR-5360(Vol.1)) 

Variations in biological parameters in school children in areas 
with different degrees of high air pollution, 2:1727 (EUR- 
5360(Vol.1)) 

AIR POLLUTION/CONTROL 

Awards Register Grants Assistance Programs. Volume I. Listing 
awards during the 2nd half of FY 1975, except state and local 
assistance awards, 2:837 (PB-245575) 

Awards Register Grants Assistance Programs. Volume II. 
Awards during the 2nd half of FY 1975 listing state and local 
assistance awards, 2:838 (PB-245576) 

Effluent control. Session VI, 2:910 

Trace element discharges from coal combustion for power 
production, 2:72 

AIR POLLUTION/DATA 

Epidemiologic studies of adverse health effects associated with 

exposure to air pollution, 2:1729 (EUR-5360( Vol.1)) 
AIR POLLUTION/DATA ACQUISITION 

Air pollution problems in Latin America, 2:1479 (EUR- 
5360( Vol.1)) 

CHAMP air quality monitoring program, 2:1477 (EUR- 
5360(Vol.1)) 

Household survey of the incidence of respiratory disease in 
relation to environmental pollutants, 2:1472 (EUR- 
5360(Vol.1)) 

Method for a European study on possible effects of air pollution 
in children, 2:1725 (EUR-5360(Vol.1)) 

Presentation and discussion of a protocol of a French 
poor ger investigation on relationships between 

ospheric =. and chronic respiratory diseases, 2:1726 
( (EUR 5360( ol.1)) 
AIR POLLUTION/DATA ANALYSIS 

Air pollution: methods to study its relationship to 

disease in British schoolchildren, 2:1728 (EUR-53 
AIR POLLUTION/DIFFUSION 

Energetics and dynamics of the stratosphere, 2:1798 (COO- 
2195-23) 

PDP-11-based system for meteo: data acquisition and 
emergency response, 2:1465 (DP-MS-76-14) 

AIR POLLUTION/DISTRIBUTION 

Recapitulation of environmental exposures, 2:1475 (EUR- 

5360( Vol.1)) 


tory 
(Vol. 1)) 


AIR SAMPLERS/FABRICATION 


AIR POLLUTION/ECOLOGICAL CONCENTRATION 
Studies of trace substances in an urban atmosphere, 2:1478 
(EUR-5360( Vol.1)) 
AIR_POLLUTION/EMERGENCY PLAN 
PDP-11-based system for meteoro! data acquisition and 


wil wou TOnfanvine 2:1465 Bae Key S-76-14) 


to forest ns Ged -aepeadantiente ter air 
pollution in Polish industrial areas, 2:1486 (ORNL-tr-4121) 

Environment and the protection of human health, 2:1739 (EUR- 
5360(Vol.1)) 

Method for a Eur study on possible effects of air pollution 
in children, 2:1725 (EUR-5360( Vol.1)) 

Recapitulation of environmental exposures, 2:1475 (EUR- 
5360(Vol.1)) 

Recent advances in the assessment of the health effects of 
environmental pollution. Volume I. Proceedings of the 
international jum held in Paris, France, June 24-28, 
1974, 2:1737 TEUR-5360(Vol 1)) 

Safety and Environmental Protection Division 1975 
environmental monitoring report, 2:1488 (BNL-21320) 

AIR POLLUTION/HEALTH HAZARDS 

Air pollution problems in Latin America, 2:1479 (EUR- 
5360(Vol.1)) > 

CHAMP air quality monitoring program, 2:1477 (EUR- 
5360(Vol.1)) 

Effect of environmental factors on health: methods for 
population studies, 2:1466 (EUR-5360(Vol.1)) 

Epidemiologic studies of adverse health effects associated with 
exposure to air pollution, 2:1729 ee tes 1)) 

Evaluation of health hazards for lations exposed to 
atmospheric irritants; methodo aspects, 2:1731 (EUR- 
5360(Vol.1)) 

Household survey of the incidence of iratory disease in 
relation to environmental pollutants, 2:1472 (EUR- 
5360(Vol.1)) 

Predictive models for estimating the health impact of future 
energy sources, 2:1730 (EUR-5360( Vol. 1)) 

Study on long-term effects on health of air pollution, 2:1732 
(EUR-5360(Vol.1)) 

AIR POLLUTION/MEASURING METHODS 

CHAMP air quality monitoring program, 2:1477 (EUR- 
5360(Vol.1)) 

Sampling, analysis, and composition of airborne particulate 
material in Belgium, 2:1476 (EUR-5360(Vol.1)) 

AIR POLLUTION/MONITORING 

CHAMP air quality monitoring program, 2:1477 (EUR- 
5360(Vol.1)) 

Method for a European study on possible effects of air pollution 
in children, 2:1725 (EUR-6360( Vol. 1)) 

eer of environmental exposures, 2:1475 (EUR- 

5360(Vol.1)) 
AIR POLLUTION/OCCUPATIONAL DISEASES 

Study on long-term effects on health of air pollution, 2:1732 
(EUR-5360(Vol.1)) 

AIR POLLUTION/RADIATION MONITORING 

Safety and Environmental Protection Division 1975 
environmental monitoring report, 2:1488 (BNL-21320) 

AIR POLLUTION/RESEARCH PROGRAMS 

Chemical Engineering Division environmental chemistry annual 
Teport, July 1974-June 1975 (Chemistry of airborne 
particulates; *O of atmospheric sulfate aerosols; S 
emission control chemistry), 2:1460 (ANL-75-51) 

AIR POLLUTION/SAMPLING 

Sampling, analysis, and composition of airborne particulate 

material in Belgium, 2:1476 (EUR-5360( Vol.1)) 
AIR POLLUTION/SEASONAL VARIATIONS 

Studies of trace substances in an urban atmosphere, 2:1478 
(EUR-5360(Vol.1)) 

AIR POLLUTION/SOCIO-ECONOMIC FACTORS 

Air pollution problems in Latin America, 2:1479 (EUR- 
5360(Vol.1)) 

AIR POLLUTION MONITORS/PERFORMANCE TESTING 

Atmospheric pollution and surface contaminant detector (Non- 
radioactive organic pollutants), 2:1483 (SAND-75-0425) 

AIR QUALITY 
CHAMP air quality monitoring program, 2:1477 (EUR- 
5360( Vol.1)) 
AIR QUALITY/COMPUTER CALCULATIONS 
~~ 's guide to the LIRAQ model: an air pollution model for the 
rancisco Bay Area, 2:1484 (UCRL-51983) 
AIR “QUALITY /CO 
to forest ecosystems and agrobiocoenosis by air 
pollution in Polish industrial areas, 2:1486 (ORNL-tr-4121) 
AIR QUALITY/MATHEMATICAL MODELS 

User’s guide to the LIRAQ model: an air pollution model for the 

San Francisco Bay Area, 2:1484 (UCRL-51983) 





AIR SAMPLERS/FABRICATION 


AIR SAMPLERS/FABRICATION 
Passive personal sampler for nitrogen dioxide, 2:108 (BM-TPR- 
95) 
AIRCRAFT/EXHAUST GASES 
Emissions and performance of continuous flow combustors, 
2:949 


AIRCRAFT/NOISE 
Scaling of annoyance in epidemiological studies, 2:1738 (EUR- 
5360( Vol.1)) 
AIRCRAFT/POLLUTION CONTROL EQUIPMENT 
Pollution control in continuous combustion engines, 2:967 
AKM MUEHLEBERG REACTOR 
See MUEHLEBERG REACTOR 
AKM REACTOR 
See MUEHLEBERG REACTOR 
ALANINES/BIOCHEMICAL REACTION KINETICS 
Effects of whole-body gamma irradiation on the 
compartmentalization of amino acids in the rat kidney and 
spleen, 2:1681 (ERDA-tr-151) 
ALANINES/METABOLISM 
Effects of whole-body gamma irradiation on the 
compartmentalization of amino acids in the rat kidney and 
spleen, 2:1681 (ERDA-tr-151) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS/DATA ACQUISITION SYSTEMS 
Adaptive intrusion data system, 2:329 (SAND-76-5543) 
ALASKA/GEOTHERMAL ENERGY 
Geothermal and wind power: alternate energy sources for 
Alaska. Proceedings of a conference held in Anchorage, 
Alaska, July 8-9, 1975, 2:917 
ALASKA/OIL WELLS 
USGS releases Alaskan well data., 2:112 
ALASKA/WIND POWER 
Geothermal and wind power: alternate energy sources for 
Alaska. Proceedings of a conference held in Anchorage, 
Alaska, July 8-9, 1975, 2:917 
ALASKA PIPELINE/COST 
Trans-Alaska gas project, 2:158 
ALASKA PIPELINE/SECURITY 
Trans-Alaska gas project, 2:158 
ALBUMINS/BIOSYNTHESIS 
Effects of whole-body y-irradiation on the biosynthesis of certain 
serum proteins. Final report, November 29, 1967-June 30, 
1976 (Rats), 2:1663 (COO-1754-18) 
ALCOHOLS 
See also BUTANOLS 
ETHANOL 
METHANOL 
PROPANOLS 
ALCOHOLS/GASIFICATION 
Methane synthesis (Patent; from fossil fuels or aliphatic alcohols 
at a temperature below 500°F), 2:387 
ALFALFA/PHOTOSYNTHESIS 
Steady state tosynthesis in alfalfa: effects of carbon dioxide 
concentration (CO, tracer), 2:1599 (LBL-4878) 
ALGAE/DECOMPOSITION 
Study of fungi in Biscayne Bay: a synopsis, 2:1550 
ALGAE/NITROGEN FIXATION 
Nitrogen fixation on a coral reef, 2:1547 
ALGAE/PRODUCTIVITY 
Role of epiphytes in seagrass systems, 2:1530 
ALGAE/SEASONAL VARIATIONS 
Benthic algae of Biscayne Bay, 2:1531 
ALGAE/TAXONOMY 
Benthic algae of Biscayne Bay, 2:1531 
LGORITHMS 


A 
ALECS numerical subroutine library, 2:2245 (IS-3937) 
ALKALINE EARTH METAL COMPOUNDS/ELECTRIC 
CONDUCTIVITY 
Electronic conduction in molten halides, 2:1108 (BNL-21608) 
ALKANES 
See also BUTANE 
CYCLOALKANES 
DECANE 
2-2-DIMETHYLPROPANE 
ETHANE 
HEPTANE 
HEXADECANE 
HEXANE 
METHANE 
2-METHYLPROPANE 
OCTANE 
PENTANE 
PROPANE 
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ALKANES/FORMATION HEAT 
Calculations of steric hindrance in ester hydrolysis based on 
estimation of van der Waals strain energies of alkanes (Gas 
; 298°K), 2:1174 
ALKYL RADICALS/OXIDATION 
Roles of alkylperoxy and alkoxy radicals in alkyl radical 
oxidation at room temperature, 2:1171 
ALLOY-A-286/COMPATIBILITY 
Self-welding evaluation of type 304 and A286 stainless steel in 
the temperature range 800°-1140°F in flowing sodium, 2:1036 
(CONF-76073 1-3) 
ALLOY-A-286/PHYSICAL RADIATION EFFECTS 
Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2:1007 
(ORNL-5150) 
ALLOY-A-286/TENSILE PROPERTIES 
Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2:1007 
(ORNL-5150) 
ALLOY-IN-100/MATERIALS TESTING 
Gas-turbine HTGR materials screening test program interim 
results, 2:590 (GA-A-13931) 
ALLOY-IN-100/MECHANICAL PROPERTIES 
Gas-turbine HTGR materials screening test program interim 
results, 2:590 (GA-A-13931) 
ALLOYS/EROSION 
Materials research for clean utilization of coal. Quarterly 
progress report, 2:11 (FE-1749-7) 
ALLOYS/FATIGUE 
Prediction of wave shape effects in time-dependent fatigue, 
2:995 (CONF-7608 19-6) 
ALMENDRO EVENT/GROUND MOTION 
Nonradiation effects on natural vegetation from the Almendro 
underground nuclear detonation. Final report, 2:1519 (NVO- 
409-3) 
ALPHA PARTICLES/BIOLOGICAL RADIATION EFFECTS 
Tumorigenic action of beta, proton, electron and alpha radiation 
in rat skin. Comprehensive progress report, August 1, 1973- 
July 31, 1976 (UV radiation), 2:1666 (COO-3380-26) 
ALPHA REACTIONS/ELASTIC SCATTERING 
Compound contributions in the anomalous back-angle elastic 
scattering of alpha particles from “Ca and “Ca (Excitation 
functions), 2:2029 
Interaction sizes of the even neodymium isotopes from elastic a 
scattering (Differential cross sections, 11-19 MeV), 2:2041 
ALPHA REACTIONS/PICKUP REACTIONS 
(a, *Be) reaction in the Ip shell, 2:2010 
Neutron pickup by alpha particles to unbound states, 2:2011 
ALPHA REACTIONS/THREE-NUCLEON TRANSFER 
REACTIONS 
Mean lifetimes of the “Sc 1648, 1652, 1681, and 1768 keV 
levels, 2:2024 
ALPHA SOURCES/RADIATION MONITORING 
Assembly, operation and performance details of a 10-input alpha 
spectrometry system, 2:1398 (COO-3563-26) 
Assembly, operation, and performance details of a 10-input 
alpha spectrometry system, 2:1400 (PB-241732) 
ALPHA SPECTROM RS/PERFORMANCE 
Assembly, operation and performance details of a 10-input alpha 
spectrometry system, 2:1398 (COO-3563-26) 
Assembly, operation, and performance details of a 10-input 
alpha spectrometry system, 2:1400 (PB-241732) 
ALTHEIN 
See ASPARAGINE 
ALUMINATES/PHASE STUDIES 
Vapor-liquid-solid phase equilibria of radioactive sodium salt 
wastes at Hanford, 2:305 (ARH-ST-133) 
ALUMINIUM/ACTIVATION ANALYSIS 
Analysis of solid-rocket effluents for aluminum, silicon, and 
other trace elements by neutron activation analysis. 
Semiannual progress report, Jul-Dec 1974, 2:1122 (N-75- 
28246) 
ALUMINIUM/ATOM-MOLECULE COLLISIONS 
Survey of chemi-ionization reactions in accelerated atom-O, 
crossed-molecular beams, 2:1850 
ALUMINIUM/CHEMICAL ANALYSIS 
<a »d trace elements in uranium and aluminum by 
mission spect ic methods, 2:1129 (INER-0202) 
ALUMINIUM/EMISSION SPECTROSCOPY 
Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spect y, 2:1135 {INER-0201) 
ALUMINIUM/ENVIRONMENTAL EFFECTS 
Man’s impact on the seney of Biscayne Bay, 2:1553 
— M/ETCHING 
precision aluminum etchant, 2:1254 (BDX-613- 
P28 1(Rev. ») 
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ALUMINIUM/GAMMA SPECTROSCOPY 
Determination of #°U, 75U, and 7Np in aluminum metal by 
gamma spectrometry, 2:1127 (KY-669) 
ALUMINIUM/IMPACT SHOCK 
Ejection of material from shocked surfaces, 2:1809 
Numerical integration of a spall-damage viscoplastic constitutive 
model in a one-dimensional wave propagation code, 2:1012 
(SAND-76-0061 ) 
ALUMINIUM/MONITORING 
Man’s impact on the chemistry of Biscayne Bay, 2:1553 
ALUMINIUM/OXIDATION 
Homogeneous and heterogeneous kinetics of the atomic Al/O, 
reaction in the 1000 to 1700°K range, 2:1040 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Measurements at 10.6 wm of damage threshold in germanium, 
copper, sodium chloride, and other optical materials at levels 
up to 10'° W/cm?, 2:1044 (LA-UR-76-1616) 
ALUMINIUM/TRANSITION TEMPERATURE 
Annual progress report, May 1, 1975-Aril 30, 1976, 2:1026 
(UCSD-34P227X5) 
ALUMINIUM 27/CARBON 12 REACTIONS 
Coulomb dissociation of relativistic '*C and '*O nuclei, 2:1995 
ALUMINIUM 27/OXYGEN 16 REACTIONS 
Coulomb dissociation of relativistic '**C and '*O nuclei, 2:1995 
ALUMINIUM 27 TARGET/NEUTRON REACTIONS 
Dimuon production in the rho, J, and continuum regions, 2:1895 
ALUMINIUM 27 TARGET/NITROGEN 14 REACTIONS 
Decay schemes for high-spin states in ** ** 97C] and *’Ar from 
heavy-ion fusion-evaporation reactions, 2:2013 
ALUMINIUM 27 TARGET/OXYGEN 18 REACTIONS 
Decay schemes for high-spin states in * ** **C] and *’Ar from 
heavy-ion fusion-evaporation reactions, 2:2013 
ALUMINIUM 27 TARGET/PION REACTIONS 
Pion-nucleus total cross sections in the (3, 3) resonance region, 
2:2007 
ALUMINIUM ALLOYS 
See also ALLOY-IN-100 
ALUMINIUM BASE ALLOYS 
INCONEL 617 
ZIRCALOY 
ALUMINIUM ALLOYS/DIFFUSION 
Ternary diffusion in Fe-Ni-Al and Cu-Ni-Zn, 2:1019 (COO- 
1436-47) 
ALUMINIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of neptunium Laves phases: High-field 
measurements on NpAl, and NpOs,, 2:1033 
ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Irradiation induced dislocation climb in Cu-Al alloys of different 
stacking fault energies, 2:1045 
ALUMINIUM BASE ALLOYS/ELECTRON BEAM WELDING 
Electron-beam, multipass, wire-fed welding of Type 5083 
aluminum, 2:984 (Y-2050) 
ALUMINIUM OXIDES 
See also SPINELS 
ALUMINIUM OXIDES/CATALYTIC EFFECTS 
Removal of NO/sub x/ pollutant by catalytic combustion 
reactions (On SnO,/Cr,O, and Al,O;/Cn,O;), 2:973 
ALUMINIUM OXIDES/CHEMICAL ANALYSIS 
Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spectrography, 2:1135 (INER-0201) 
ALUMINIUM OXIDES/CRYSTAL STRUCTURE 
Neutron scattering studies of solid electrolytes, 2:1102 (BNL- 
21367) 
ALUMINIUM OXIDES/ELECTRICAL PROPERTIES 
Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (COO- 
2390-10) 
ALUMINIUM OXIDES/IMPACT SHOCK 
Second aap report of light armor program, 2:1063 (UCRL- 
50349(Rev.1)) 
ALUMINIUM OXIDES/MECHANICAL PROPERTIES 
Effectiveness of alumina armor plate against high velocity 
projectiles, 2:1062 (UCID-17202) 
ALUMINIUM OXIDES/MELTING 
Plasma heating of refractory melts, 2:1055 
Refractory oxides fused or vaporized in a plasma furnace. II, 
1 


2:1056 
ALUMINIUM OXIDES/PHASE STUDIES 
Corrosion; erosive wear; chemical degradation, failure; CaO- 
AlOs-H.0 at 1000 psi steam and 860 psi CO,, 2:11 (FE- 
1749-7) 
ALUMINIUM OXIDES/POSITRONIUM 
Nature of 10~* sec. and 10-7 sec. lifetimes in Al,O;, 2:1821 
(COO-2186-25) 
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ALUMINIUM OXIDES/SELF-DIFFUSION 
Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (C 
2390-10) 
AMCHITKA ISLAND AREA/LAND RECLAMATION 
Dynamics of the recovery of damaged tundra vegetation. Annual 
progress report, 2:1505 (ORO-4180-6) 
AMCHITKA ISLAND AREA/PLANTS 
Revegetation research on Amchitka Island, a maritime tundra 
location in Alaska. Final report, 2:1650 (NVO-172) 
AMERICIUM/SOLVENT EXTRACTION 
Extraction of americium, curium, strontium, and rare-earth 
elements from aqueous tail-end solutions from reprocessing of 
spent fuel elements of water-moderated water-cooled power 
reactors, 2:284 (BNWL-tr-184) 
AMERICIUM 241/GAMMA SPECTROSCOPY 
Gamma-ray isotopic measurements for assay of plutonium fuels, 
2:327 (MLM-2336(OP)) 
AMERICIUM 241/RADIOECOLOGICAL CONCENTRATION 
Contrasts between the marine and freshwater biological 
interactions of plutonium and americium (**Pu, *'Am), 
2:1711 (COO-3563-33) 
Distributions of transuranium nuclides in sediments and biota of 
the North Atlantic Ocean, 2:1556 (COO-3563-34) 
Transuranic elements in marine environments (Atlantic Ocean), 
2:1555 (COO-3563-31) 
AMIDES 
See also ASPARAGINE 
GLUTAMINE 
AMIDES/RADIOLYSIS 
ESR and INDO study of a transient radical in irradiated single 
crystals of trifluoroacetamide at 77 K, 2:1208 
AMINES 
See also CATECHOLAMINES 
CYSTAMINE 
DOPAMINE 
MEA 
TAURINE 
AMINES/AEROSOLS 
Development of sampling and analytical methods for 
carcinogens. Progress report, July 1-December 31, 1975, 
2:1734 (LA-6387-PR) 
AMINES/AROMATICS 
Development of sampling and analytical methods for 
carcinogens. Progress report, July 1-December 31, 1975, 
2:1734 (LA-6387-PR) 
AMINES/BIOLOGICAL EFFECTS 
Development of sampling and analytical methods for 
carcinogens. Progress report, July 1-December 31, 1975, 
2:1734 (LA-6387-PR) 
AMINES/RADIOSENSITIVITY EFFECTS 
Investigation of the radioprotective activity and mechanism of 
the action of biogenic monoamines from the bacteria E. coli B 
(X radiation), 2:1646 (ERDA-tr-151) 
AMINO ACIDS 
See also ALANINES 
ASPARAGINE 
ASPARTIC ACID 
CYSTEINE 
EDTA 
GLUTAMINE 
GLYCINE 
GLYCYLGLYCINE 
PHENYLALANINE 
TRYPTOPHAN 
AMINO ACIDS/BIOCHEMICAL REACTION KINETICS 
Effects of whole-body gamma irradiation on the 
compartmentalization of amino acids in the rat kidney and 
spleen, 2:1681 (ERDA-tr-151) 
Molecular events basic to cellular radiation response. Progress 
report, 2:1625 (COO-3335-24) 
AMINO ACIDS/METABOLISM 
Effects of whole-body gamma irradiation on the 
compartmentalization of amino acids in the rat kidney and 
spleen, 2:1681 (ERDA-tr-151) 
AMINO ACIDS/TRANSPORT 
Role of stimulated amino acid transport in promoting 
glycogenesis in the irradiated rat, 2:1695 
AMINOACETIC ACID 
See GLYCINE 
AMINOETHANESULFONIC ACID 
See TAURINE 
AMINOETHANETHIOL 
See MEA 
AMINOGLYCIDES 
See AMINES 





AMINOPHENYLACETIC ACID-ALPHA 


AMINOPHENYLACETIC ACID-ALPHA 
See PHENYLALANINE 
AMINOSUCCINAMIC ACID-ALPHA 
See ASPARAGINE 
AMINOSUCCINIC ACID 
See ASPARTIC ACID 
AMINOTRANSFERASES/BIOCHEMICAL REACTION 
KINETICS 
Differential degradation of messenger RNAs in mammalian cells, 


2:1590 
AMINOTRANSFERASES/BIOLOGICAL RADIATION EFFECTS 

Effect of intraventricular administration of 6-hydroxy-dopamine 
on the stress increase in the plasma corticosterone caused by 
irradiation (X radiation), 2:1684 (ERDA-tr-151) 

AMMONIA/CHEMICAL REACTIONS 

Action of cesium on ethylene and other compounds, 2:1151 
(RFP-Trans-201 ) 

Electronic energy transfer from O,('A/sub g/) to HO, radicals 
(In reactions of O atoms with ethylene, perdeuteroethylene, 
ammonia, hydrazine, and hydrogen peroxide), 2:408 

AMMONIA/COMBUSTION KINETICS 

Shock tube study of NO kinetics in the presence of H, and fuel- 

N, 2:366 
AMMONIA/ENVIRONMENTAL EFFECTS 
Impact of nitrogen and phosphorus release from a siliceous 
sediment on the overlying water, 2:1544 (COO-3279-20) 
AMMONIA/LASER IMPLOSIONS 
Advanced energy systems, 2:2227 (UCRL-52000-76-1) 
AMNION CELLS 
See EMBRYONIC CELLS 
ANAEROBIC DIGESTION/EQUIPMENT 

Development of biogas generator for farm use (to make farm 
energy self sufficient), 2:380 (NP-20973) 

ae AJ rotating disc digester for methane production, 2:381 (NP- 

73) 
ANALOG COMPUTERS/DESIGN 

Sandia Laboratories hybrid computer and motion simulator 
facilities (General description), 2:1261 (SAND-76-0091) 

ANDRADITE/CRYSTAL STRUCTURE 

Stability of andradite, hedenbergite, and related minerals in the 

system Ca-Fe-Si-O-H, 2:527 
ANDRADITE/HYDROTHERMAL SYNTHESIS 

Stability of andradite, hedenbergite, and related minerals in the 

system Ca-Fe-Si-O-H, 2:527 
ANDRADITE/PHASE STUDIES 

Stability of andradite, hedenbergite, and related minerals in the 

system Ca-Fe-Si-O-H, 2:527 
ANIMAL BREEDING/BIOLOGICAL RADIATION EFFECTS 
Dominant lethal mutations in mice resulting from chronic 
tritiated water (HTO) ingestion, 2:1706 
ANIMAL CELLS 
See also EMBRYONIC CELLS 
SOMATIC CELLS 
TUMOR CELLS 

Conditional lethal mutants of adenovirus type-2-Simian virus 40 
hybrids. II. Ad2*ND1 host-range mutants that synthesize 
fragments of the Ad2*ND1 30K protein, 2:1588 

Differential degradation of messenger RNAs in mammalian cells, 
2:1590 

ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 

Influence of e nous DNA on the postradiation survival of a 
culture of cells, 2:1634 (ERDA-tr-151) 

Influence of the length of the carbon chain in the aliphatic series 
of diisothiuronium compounds on the donor properties and 
radioprotector activity (Gamma radiation, mice, hamster cells, 
diisothiuronium propane, diisothi iumpentane), 2:1691 
(ERDA-tr-151) 

Radiation and bi ical studies on cells and viruses. Progress 
report, | April 1975-31 March 1976 (Gamma radiation, 

icle beams, alpha icles), 2:1632 (ORO-2832-171 

Radiobiology, 2:1671 (ERDA-tr-151) 

Radioprotective properties of compounds of the taurine group 
(X radiation, aminoalkanesulfonic acids, mice, monkey heart 
cells), 2:1692 (ERDA-tr-151) 

ANIMAL CELLS/CELL CYCLE 

Computation of DNA synthesis rates from flow 

microfluorometric histograms. I. Theory, 2:1581 (ORNL/CSD- 


1) 
ANIMAL CELLS/MITOSIS 
Radiation and biophysical studies on cells and viruses. Progress 
report, 1 April 1975-31 March 1976 (Gamma radiation, 
i icles), 2:1632 (ORO-2832-171) 
IONUCLIDE KINETICS 





particle beams, 
ANIMAL CELLS 
Association of plutonium with isolated liver parenchymal cells 
following injection of monomeric plutonium into mice, 2:1715 
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ANIMAL CELLS/SURVIVAL TIME 
Influence of exogenous DNA on the postradiation survival of a 
culture of cells, 2:1634 (ERDA-tr-151) 
ANIMAL FEEDS 
See also FORAGE 
ANIMAL FEEDS/PROCESSING 
Progress report Waste Resources Utilization Program period 
ending March 31, 1976 (Radiosterilization of sewage sludge 
for safe application as fertilizer or animal feed), 2:1644 
(SAND-76-0232) 
ANIMAL FEEDS/PRODUCTION 
Waste resources utilization program. Interim report, June 30, 
1976 (Radiosterilization and heat treatment of sewage sludge), 
2:1641 (SAND-76-0350) 
ANIMALS 
(See also specific animal names.) 
See also AQUATIC ORGANISMS 
DOMESTIC ANIMALS 
INVERTEBRATES 
LABORATORY ANIMALS 
WILD ANIMALS 
ANIMALS/RADIONUCLIDE KINETICS 
Contrasts between the marine and freshwater biological 
interactions of plutonium and americium (**Pu, *'Am), 
2:1711 (COO-3563-33) 
ANNUAL CYCLE ENERGY SYSTEM/ECONOMICS 
Summary of annual cycle energy system workshop I held 
October 29-30, 1975, at Oak Ridge, Tennessee, 2:857 
(ORNL/TM-5243) 
ANOXIA/BIOLOGICAL EFFECTS 
Problem of enhancing the biological effects of ionizing 
radiations. Communication 9. Oxygenation of the tumor and 
skin under conditions of inhalation of air and oxygen before 
and after irradiation (Gamma radiation, mice), 2:1676 
(ERDA-tr-151) 
ANTENNAS/NUMERICAL ANALYSIS 
Computer analysis of the twin-whip antenna, 2:1264 (UCRL- 
52080) 
ANTENNAS/OPERATION 
Study of the performance of antennas in magnetized plasmas. 
Final report, 2:2132 (N-75-30390) 
ANTICORROSION 
See CORROSION PROTECTION 
ANTIDIURETIC HORMONE 
See VASOPRESSIN 
ANTINEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
ANTINEUTRINO-NUCLEON INTERACTIONS/CHARGED 
CURRENTS 
Measurement of the ratio o/subc/(nu-bar/sub mu/+Nyieldsy* 
X)/a/subc/(nu-bar/sub mu/ +Nyieldsz~+X) at high energy, 
2:1885 
ANTINEUTRINO-NUCLEON INTERACTIONS/DEEP 
INELASTIC SCATTERING 
Deep inelastic inclusive weak and electromagnetic interaction§, 
2:1865 
Review of neutrino physics at Fermilab from the perspective of 
the Caltech-Fermilab experiment. Lecture 5, 2:188 
ANTINEUTRINO-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Deep inelastic inclusive weak and electromagnetic interactions, 
2:1865 
ANTINEUTRINO-NUCLEON INTERACTIONS/SCALING 
LAWS 


Review of neutrino physics at Fermilab from the perspective of 
the Caltech-Fermilab experiment. Lecture 4, 2:1881 
ANTINEUTRINO-NUCLEON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Review of neutrino physics at Fermilab from the perspective of 
the Caltech-Fermilab experiment. Lecture 4, 2:1881 
ANTINEUTRINO-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Inclusive charged- and neutral-current antineutrino-proton 
interactions at high energy (Cross sections, quark-parton 
model), 2:1875 (ANL-HEP-CP-76-37) 

ANTINEUTRINOS/DECAY 
Search for evidence of antineutrino decays. II, 2:2067 
ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 


See also WATER HEATERS 
APPLIANCES/ENERGY CONSERVATION 
AGA research related to appliance utilization., 2:219 
AQUATIC ECOSYSTEMS 
Ecology and the food web of Biscayne Bay, 2:1535 
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AQUATIC ECOSYSTEMS/RADIATION DOSES 

Assessment of doses in the environment for liquid releases from 

nuclear power reactors, 2:1560 
AQUATIC ECOSYSTEMS/THERMAL POLLUTION 

Thermal ng sadn of functional groups in running water 
ecosystems. ress report, October 1, 1975-June 30, 1976, 
2: 1561 (COO-2002-25) 

AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
FISHES 
MOLLUSCS 
PLANKTON 
AQUATIC ORGANISMS/BIOLOGICAL ADAPTATION 

Adaptation of copepod populations to thermal stress. Technical 
report, 2:1717 (PB-244706) 

AQUATIC ORGANISMS/CONTAMINATION 

Contrasts between the marine and freshwater biologi ical 
interactions of plutonium and americium (Pu, “'Am), 
2:1711 (COO-3563-33) 

AQUATIC ORGANISMS/ENTRAINMENT 

Aquatic research vessel detailed engineering design and 
biological experimental design. Final report, 2:545 (PB- 
245175) 

AQUATIC ORGANISMS/FEEDING 

Thermal regulation of functional groups in running water 
ecosystems. Progress report, October 1, 1975-June 30, 1976, 
2:1561 (COO-2002-25) 

AQUATIC ORGANISMS/FOOD CHAINS 

Energy and environment annual report 1974 (Environmental 

Research programs), 2:1467 (LBL-3253) 
AQUATIC ORGANISMS/IMPINGEMENT 

Aquatic research vessel detailed engineering design and 
biological experimental design. Final report, 2:545 (PB- 
245175) 

AQUATIC ORGANISMS/RADIATION MONITORING 

Safety and Environmental Protection Division 1975 

environmental monitoring report, 2:1488 (BNL-21320) 
AQUATIC ORGANISMS/RADIONUCLIDE wa onal 

Contrasts between the marine and freshwater biological 
interactions of plutonium and americium (Pu, *'Am), 
2:1711 (COO-3563-33) 

AQUATIC ORGANISMS/SAMPLING 

Distributions of transuranium nuclides in sediments and biota of 
the North Atlantic Ocean, 2:1556 (COO-3563-34) 

Transuranic elements in marine environments (Atlantic Ocean), 
2:1555 (COO-3563-31) 

AQUATIC ORGANISMS/TEMPERATURE EFFECTS 

Thermal regulation of functional groups in running water 
ecosystems. Pro report, October 1, 1975-June 30, 1976, 
2:1561 (COO-2002-25) 

AQUATIC ORGANISMS/WATER POLLUTION 
Man's impact on the biology of Biscayne Bay, 2:1554 
ARCTIC GAS PIPELINES/CONSTRUCTION 

Polar gas project: progress report, 2:210 
ARCTIC GAS PIPELINES/COST 

Polar gas project: progress report, 2:210 
ARCTIC GAS PIPELINES/DESIGN 

Polar gas proj Fo, 7 report, 2:210 
ARGINASE, 

Regulations of mae in animals: effects of developmental 
processes, cancer and radiation. Progress report X, 1 May 
1975-30 April 1976, 2:1598 (COO-3085-51) 

ARGINASE/QUANTITATIVE CHEMICAL ANALYSIS 

Regulations of enzymes in animals: effects of developmental 
processes, cancer and radiation. Progress report X, | May 
1975-30 April 1976, 2:1598 (COO-3085- 51) 

ARGON/ADSORPTION 
Effects of surface water on the adsorption of inert gases, 2:1211 
(CONF-760653-2) 
ARGON/ATOM-ATOM COLLISIONS 
Penning ionization of He(2 *S)+Ar, 2:1836 
ARGON/ATOM-MOLECULE COLLISIONS 

Information theoretic analysis of single collision energy transfer 

from highly vibrationally excited KBr , 2: 
ARGON/HOT ATOM CHEMISTRY 

Vibration to translation energy transfer from excited 

cyclobutane chemically activated by nuclear recoil reaction, 


2:1210 
ARGON/ION-ATOM COLLISIONS 
Differential cross sections for electron capture in high-energy 
proton-atom collisions, 2:1841 
Formation of beams of neutral C, O, F, and Cl atoms by 
electron detachment, 2:1831 
ARGON/LINE BROADENING 
Sa broadening and shift of neutral argon spectral lines, 


ASPHALTENES/HYDROGENATION 


ARGON/SPECTRAL SHIFT 
= broadening and shift of neutral argon spectral lines, 
2:184 
ARGON 37/HIGH SPIN STATES 
Decay schemes for high-spin states in * ** "Cl and *’Ar from 
heavy-ion fusion-evaporation reactions (J,a), 2:2013 
ARGON 1 IONS/ION-ATOM COLLISIONS 
Technical progress report, October 1, 1974-September 30, 1975 
(Summaries of research activities at Wisconsin Univ.), 2:1824 
(COO-7B-15) 
ee ee RESOURCES 
= eothermal prospects in the western United States, 
501 | CNP-20997) 
ARIZONA/URANIUM 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending December 31, 1975, 2:846 (GJBX-11(76)) 
ARMOR 
Effectiveness of alumina armor plate against high velocity 
projectiles, 2:1062 (UCID-17202) 
ARMOR/RESEARCH PROGRAMS 
Second progress report of light armor program, 2:1063 (UCRL- 
50349(Rev.1)) 
AROMATICS 
See also BENZENE 
STYRENE 
AROMATICS/CHEMICAL REACTION YIELD 
Soot formation in methane-oxygen flames, 2:419 
AROMATICS/SYNTHESIS 
Aromatic oils by thermal polymerization of refinery streams 
(Patent), 2:117 
ARTERIES/PROSTHESES 
Pulsatile flow through a tube containing rigid and distensible 
sections, 2:1606 (LA-UR-76-1355) 
ARTHROPODS 
See also CRUSTACEANS 
INSECTS 
ARTHROPODS/BIOMASS 
Impact of a lead mining-smelting complex on the forest-floor 
litter arthropod fauna in the new lead belt region of southeast 
Missouri, 2:1512 (ORNL/NSF/EATC-30) 
ARTHROPODS/FOOD CHAINS 
Impact of a lead mining-smelting complex on the forest-floor 
litter arthropod fauna in the new lead belt region of southeast 
Missouri, 2:1512 (ORNL/NSF/EATC-30) 
ARTHROPODS/POLLUTION 
Impact of a lead mining-smelting complex on the forest-floor 
litter arthropod fauna in the new lead belt region of southeast 
Missouri, 2:1512 (ORNL/NSF/EATC-30) 
ASCITES TUMOR CELLS/BIOLOGICAL RADIATION 
EFFECTS 


Ability of biogenic monoamines to decrease the radiation 
damage to Ehrlich’s ascites carcinoma cells in experiments in 
vitro (Adrenaline, noradrenaline, serotonin, MEA), 2:1638 
(ERDA-tr-151) 

ASCITES TUMOR CELLS/CHROMOSOMAL ABERRATIONS 

Ability of biogenic monoamines to decrease the radiation 
damage to Ehrlich’s ascites carcinoma cells in experiments in 
vitro (Adrenaline, noradrenaline, serotonin, MEA), 2:1638 
(ERDA-tr-151) 

ASHES 
See also FLY ASH 
ASHES/CHEMICAL PROPERTIES 

Application of nuclear energy to agriculture. Final report, 

2:1649 (COO-2505-06) 
ASPARAGINE/BIOCHEMICAL REACTION KINETICS 

Effects of whole-body gamma irradiation on the 
compartmentalization of amino acids in the rat kidney and 
spleen, 2:1681 (ERDA-tr-151) 

ASPARAGINE/METABOLISM 

Effects of whole-body gamma irradiation on the 
compartmentalization of amino acids in the rat kidney and 
spleen, 2:1681 (ERDA-tr-151) 

ASPARAMIDE 
See ASPARAGINE 
ASPARTIC ACID/CHEMICAL RADIATION EFFECTS 

Primary oxidation and reduction products in x-irradiated aspartic 

acid, 2:1118 
ASPARTIC ACID/REDOX REACTIONS 

a and reduction products in x-irradiated aspartic 

acid, 2: 
ASPHALTENES/DENITRIFICATION 

Combination process for hydrorefining an asphaltenic 

Sp drocarbonaceous c' ou oes o (Patent), 2:229 
ASPHALTENES/DESULFU TION 
Combination process for hydrorefining an asphaltenic 
charge stock (Patent), 2:229 
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ASPHALTENES/HYDROGENATION 


ASPHALTENES/HYDROGENATION 
Combination process for hydrorefining an asphaltenic 
charge stock (Patent), 2:229 
ASPHALTS 


See also ASPHALTENES 
ASPHALTS/PRECIPITATION 
Sand control method e: ao haltenes (Patent), 2:123 
ASPHALTS/SOLVENT E CTION 
Combination process for solvent A and catalytic 
ee | of heavy petroleum stocks (Patent), 2:144 
ASTROCYTOMAS 
See NEOPLASMS 
ASTROPHYSICS 
A course in practical astrophysics (Boek), rs “a (N-75-29970) 
ATC DEVICES/SYNCHROTRON RADIA’ 
Synchrotron radiation from the ATC so oa plasma, 2:2122 
ATGAS PROCESS/RESEARCH PROGRAMS 
Gasification: where do we stand, 2:40 
ATLANTIC OCEAN 
See also NORTH SEA 
ATLANTIC OCEAN/FALLOUT DEPOSITS 
Distributions of transuranium nuclides in sediments and biota of 
the North Atlantic Ocean, 2:1556 (COO-3563-34) 
ATLANTIC OCEAN/RADIONUCLIDE KINETICS 
Distributions of transuranium nuclides in sediments and biota of 
the North Atlantic Ocean, 2:1556 (COO-3563-34) 
Transuranic elements in marine environments (Atlantic Ocean), 
2:1555 (COO-3563-31) 
ATLANTIC OCEAN/RADIONUCLIDE MIGRATION 
Distributions of transuranium nuclides in sediments and biota of 
the North Atlantic Ocean, 2:1556 (COO-3563-34) 
Transuranic elements in marine environments (Atlantic Ocean), 
2:1555 (COO-3563-31) 
ATMOSPHERIC PRECIPITATIONS/BIOLOGICAL EFFECTS 
Respiratory symptoms and ventilatory capacity in a cohort of 
Londoners born in 1952-3, 2:1474 (EUR-5360( Vol.1)) 
ATOM-ATOM COLLISIONS/IONIZATION 
Penning ionization of He(2 *S)+Ar, 2:1836 
ATOM-ATOM COLLISIONS/LINE BROADENING 
Se broadening and shift of neutral argon spectral lines, 
71847 
ATOM-ATOM COLLISIONS/PENNING EFFECT 
Penning ionization of He(2 *S)+Ar, 2:1836 
ATOM-ATOM COLLISIONS/POLARIZATION 
Emission of radiation from atoms colliding with particles 
polarized by a laser field, 2:1832 
ATOM-ATOM COLLISIONS/RADIATIVE CORRECTIONS 
Inelastic scattering of light and transitions of colliding atoms to 
bound molecular states, 2:1833 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BEAMS/BEAM PRODUCTION 
Formation of beams of neutral C, O, F, and Cl atoms by 
electron detachment, 2:1831 
ATOMIC BEAMS/EQUIPMENT 
Apparatus for the crossed-beam measurement of reactive 
scattering using short-lived radioactivity, 2:1808 
ATOMIC BEAMS ELLING 
Apparatus for the crossed-beam measurement of reactive 
scattering using short-lived radioactivity, 2:1808 
ATOMIC BEAMS/SCATTERING 
Apparatus for the crossed-beam measurement of reactive 
scattering using short-lived radioactivity, 2:1808 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC MODELS/WAVE FUNCTIONS 
Analytical solutions for laser excitation of multilevel systems in 
the rotating-wave approximation, 2:1855 
Approximate relativistic corrections to atomic radial wave 
functions, 2:1856 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMKRAFTWERK MUEHLEBERG 
See MUEHLEBERG REACTOR 
ATOM-MOLECULE COLLISIONS/CROSS SECTIONS 
Probabilities for classically forbidden transitions using classical 
and classical path methods (cross sections, partial waves, 
classical path method), 2:1843 
ATOMS 
See also HADRONIC ATOMS 
MUONIC ATOMS 
ATOMS/ELECTRONIC STRUCTURE 
User's manual for EXALPHA (a code for calculating electronic 
properties of molecules) (Muscatel code, multiply scattered 
electron approximation), 2:1852 (SAND-76-82 ) 
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ATOMS/ENERGY LEVELS 
Atomic spectrosc: 2320 100s psoium, bay Maryland, 
September 23-2 1975 (Pr ( abstracts, and author 
index), 2:1803 (CONF-7509131-(Abst. ») 
ATOMS/ENERGY-LEVEL TRANSITIONS 
ae es for classically forbidden transitions using classical 
and classical path methods (cross sections, partial waves, 
classical path method), 2:1843 
ATOMS/FORBIDDEN TRANSITIONS 
Probabilities for classically forbidden transitions using classical 
and classical path methods (cross sections, partial waves, 
classical path method), 2:1843 
ATWS 
(Anticipated transients without scram.) 
ATWS model modifications to CESEC, 2:755 (CENPD- 
107(Suppl.5)) 
AUDITORY ORGANS/INJURIES 
Report of the conference on the ph ical effects of im 
waves held at the Institute of st is, France, March 1 
1972, 2:1617 (LF-tr-99) 
AURORAL ZONES/MAGNETIC BAYS 
Correlated observations of two auroral substorms from an 
aircraft and from a Vela satellite, 2:1800 
AUSTRALIA/AIR POLLUTION 
Relationship of air pollution to prevalence of lower respiratory 
illness and lung function in Australian school children, 2:1473 
(EUR-5360(Vol.1)) 
AUSTRALIA/GOVERNMENT POLICIES 
Foreign resources and production capability, 2:237 (GJO- 
108(75)) 
AUSTRALIA/URANIUM DEPOSITS 
Foreign resources and production capability, 2:237 (GJO- 
108(75)) 
AUTOIONIZATION/MEETINGS 
Atomic spectroscopy sympsoium, Gaithersburg, Maryland, 
September 23-26, 1975 (Program, abstracts, and author 
x), 2:1803 (CONF-750913 1-(Abst. ») 
AUTOMOBILES/CATALYTIC CONVERTERS 
Removal of NO/sub x/ pollutant by catalytic combustion 
reactions (On SnO,/Cr,O, and Al,O,/Cn,O3), 2:973 
Why are we here today (Environmental Protection Agency 
research programs on automobile exhaust control: symposium 
introduction), 2:962 
AUTOMOBILES/DESIGN 
Improved fuel economy in automobiles by use of a flywheel 
— ment system, 2:951 (ERDA-76-85) 
AUTOMOBI ILES/DIESEL ENGINES 
Engine performance test of the 1975 Chrysler-Nissan Model 
CN633 diesel engine. Interim report, 2:945 (DOT-TSC-OST- 


75-44) 
AUTOMOBILES/ENVIRONMENTAL EFFECTS 
Air pollution problems in Latin America, 2:1479 (EUR- 
5360(Vol.1)) 
AUTOMOBILES/EXHAUST GASES 
Emissions and performance of continuous flow combustors, 
PR ne 949 
control regulations for used cars (hydrocarbon 
Geel for gasoline cars and LPG cars; black smoke control 
for diesel cars), 2:1502 
Petro Electric Motors hybrid vehicle (Federal Clean Car 
Incentive Program candidate vehicle), 2:954 
Progress in the implementation of motor vehicle emission 
standards through June 1975, 2:1501 (EPA-230/1-76-001) 
AUTOMOBILES/FLYWHEELS 
Improved fuel economy in automobiles by use of a flywheel 


ener, ment system, a (ERDA-76-85) 
AUTOM BILES/FUEL ECONOM 
Improved fuel economy in ead by use of a flywheel 


energy management system, 2:951 (ERDA-76-85) 
Petro Electric Motors hybrid vehicle (Federal Clean Car 
Incentive am candidate vehicle), 2:954 
AUTOMOBILES, YBRID SYSTEMS 
Hybrid car project by Lemmens Enterprises, 2:953 (ERDA-76- 


85) 
Petro Electric Motors hybrid vehicle (Federal Clean Car 


Incentive Program candidate vehicle), 2:954 
AUTOMOBILES/IGNITION SYSTEMS 
Radiation-sensitive switching circuits (Patent), 2:960 
Radiation-sensitive switching circuits (Patent), 2:961 
AUTOMOBILES/PERFORMANCE 
Survey of recent experience with subcompacts of member 
companies, 2:943 
AUTOMOBILES/POLLUTION CONTROL EQUIPMENT 
Air pollution control unit for internal combustion engines 
( it), 2:963 
Air i for an engine exhaust gas cleaning system (Patent), 
2: 





JAN 15, 1977 


Clarifying device of exhaust gas (Patent), 2:964 
Combustion engine with additional air inlet valve (Patent), 
2:971 
Operation of a homogeneous exhaust manifold reactor, 2:969 
Pollution control in continuous combustion engines, 2: 967 
AUTOMOBILES/POLLUTION REGULATION 
Progress in the implementation of motor vehicle emission 
standards yo + June 1975, 2:1501 (EPA-230/1-76-001) 
AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
Performance characteristics of alternate fueled vehicles, 2:978 
AUTORADIOGRAPHS 
See IMAGES 
AZIDES/BIOLOGICAL EFFECTS 
Comparison of the mutagenic effects of sodium azide with that 
of y-irradiation on Pisum sativum L, 2:1719 (RLO-2221-T2- 
24) 
AZO COMPOUNDS/PHOTOLYSIS 
Roles of alkylperoxy and alkoxy radicals in alkyl radical 
oxidation at room temperature, 2:1171 


BACILLUS SUBTILIS 
Enzymatic degradation of uracil-containing DNA. Il. Evidence of 
N-glycosidase and nuclease activities in unfractionated 
extracts of Bacillus subtilis, 2:1602 
BACTERIA 
See also ESCHERICHIA COLI 
PNEUMOCOCCUS 
BACTERIA/POPULATION DYNAMICS 
Aeromonas distribution and survival in a thermally altered lake, 
2:1562 (DP-MS-75-115) 
BACTERIOPHAGES/BIOLOGICAL RADIATION EFFECTS 
Characterization of some pneumococcal bacteriophages 
(Ultraviolet radiation), 2:1648 
Some aspects of the mechanism of bacteriophage function. 
Progress report, Feb 11, 1975-January 31, 1976 (UV 
radiation), 2:1642 (COO-3233-05) 
BACTERIOPHAGES/ELECTRON MICROSCOPY 
Some aspects of the mechanism of bacteriophage function. 
Progress report, February 11, 1975-January 31, 1976 (UV 
radiation), 2:1642 (COO-3233-05) 
BACTERIOPHAGES/GENE RECOMBINATION 
Some aspects of the mechanism of bacteriophage function. 
Progress report, February 11, 1975-January 31, 1976 (UV 
radiation), 2:1642 (COO-3233-05) 
BACTERIOPHAGES/INACTIVATION 
Characterization of some pneumococcal bacteriophages 
(Ultraviolet radiation), 2:1648 
BACTERIOPHAGES/METABOLISM 
Bacteriophage T3 and T7 early RNAs are translated by 
eukaryotic 80S ribosomes: active phage T3 coded S- 
adenosylmethionine cleaving enzyme is synthesized, 2:1604 
BAG MODEL/QUANTUM ELECTRODYNAMICS 
= on boundary conditions of massless two-dimensional 
namics in a static bag, 2:1983 
BALL L BEARINGS/ WEAR 
Friction and wear of ball bearings in liquid sodium. Ist _ 
— tests for material selection, 2:657 (EURFNR- 


BANANAS/PARASITES 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
BANANAS/PLANT DISEASES 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06 
BARBITURATES/CHEMICAL RADIATION EFFECTS 
ESR study of radiation mH in pyrimidines. ress report, 
come 1, poo — 1, 1976, 2:1185 (COO-2367-06) 
— 


See BARBITURATES 
BARIUM/ATOM-MOLECULE COLLISIONS 
Survey of chemi-ionization reactions in accelerated atom-O, 
crossed-molecular beams, 2:1850 
BARIUM FLUORIDES/CRYSTAL STRUCTURE 
—— scattering studies of solid electrolytes, 2:1102 (BNL- 
) 
BARLEY/BIOLOGICAL RADIATION EFFECTS 
Study of the biochemical effects of ionizing and nonionizing 
radiation on plant metabolism during development. 
— ee 1, 1975-August 31, 1976, 2:1651 (ORO- 


BERKELIUM/ADSORPTION 


BARLEY/PLANT GROWTH 
Study of the biochemical effects of ionizing and nonionizing 
radiation on plant metabolism during development. Progress 
—_ September 1, 1975-August 31, 1976, 2:1651 (ORO- 
4241-6) 
BARLEY/REPRODUCTION 
Study of the biochemical effects of ionizing and nonionizing 
radiation on plant metabolism during development. Progress 
report, September 1, 1975-August 31, 1976, 2:1651 (ORO- 
4241-6) 
BARNWELL FUEL PROCESSING PLANT/RELIEF VALVES 
Diaphragm failures in air operated auxiliary actuation for 
safty/relief valves, 2:269 (DOCKET-50332-59) 
BARYON RESONANCES/PARTICLE PRODUCTION 
Search for narrow two-body enhancements at Fermilab, 2:1894 
BARYON RESONANCES/PARTICLE STRUCTURE 
Quark models for baryon static properties and the excitation of 
low-lying baryonic states, 2:1916 
BARYONS 
See also BARYON RESONANCES 
NUCLEONS 
BARYONS/PARTICLE PRODUCTION 
Strange particle production in neutrino interactions (Rate lower 
limits), 2:1876 (BNL-21512) 
BASEBALL DEVICES/REACTOR START-UP 
Advanced energy systems, 2:2227 (UCRL-52000-76-1) 
BASIC/MANUALS 
User's guide to the LLL basic interpretere, 2:2250 (UCID- 
17090) 
BATTERIES (ELECTRIC) 
' See ELECTRIC BATTERIES 
BEAM-PLASMA SYSTEMS/ACCELERATION 
Simulation of the deceleration of a relativistic electron beam in 
a dense plasma, 2:2160 
BEAM-PLASMA SYSTEMS/BEAM TRANSPORT 
Model of magnetic compression of relativistic electron beams, 
2:2164 
BEAM-PLASMA SYSTEMS/ELECTRIC FIELDS 
Optical investigations of turbulent electrostatic oscillations 
produced when a plasma stream interacts with a partially- 
ionized gas, 2:2199 
BEAM-PLASMA SYSTEMS/PARAMETRIC INSTABILITIES 
Space-charge wave propagation on rippled electron beams, 
2:2193 
BEAM-PLASMA SYSTEMS/PLASMA DIAGNOSTICS 
Energy distributions of electrons in electron-beam-produced 
nitrogen plasmas, 2:2147 
BEAM-PLASMA SYSTEMS/PLASMA WAVES 
Transport of a relativistic electron beam in a plasma, 2:2201 
BEAM-PLASMA SYSTEMS/SOLITONS 
Interaction of an electron beam with whistler solitons, 2:2208 
BEAM-PLASMA SYSTEMS/TWO-STREAM INSTABILITY 
Plasma stabilization of electron-ion beam instabilities, 2:2183 
BEAN PLANT 
See PHASEOLUS 
BEANS/MUTATIONS 
Applicaticn of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
BEES 
See INSECTS 
BELGIUM/AIR POLLUTION 
Sampling, analysis, and composition of airborne particulate 
material in Belgium, 2:1476 (EUR-5360( Vol.1)) 
BELGIUM/COAL GASIFICATION 
Underground gasification in various countries. Part I, 2:26 
(UCRL-Trans-1 1095) 
BELGIUM/RADIOACTIVE WASTE DISPOSAL 
Investigations on the possibility of ultimate storage of radioactive 
waste in a subterranean argillaceous formation, 2:317 
(BNWL-tr-195) 
BELT PINCH/PLASMA CONFINEMENT 
Fast-rising magnetic field with long pulse duration: a new 
technical concept for large plasma experiments, 2:2127 
BENTHOS/DISTRIBUTION 
Aguirre environmental studies, Jobos Bay, Puerto Rico. Volume 
2. Final , 2:1523 (PRNC-196(Vol.2)) 
BENZENE/C ICAL REACTIONS 
Action of cesium on ethylene and other compounds, 2:1151 
(RFP-Trans-201) 
BENZENE/COMBUSTION 
Further investigations of combustion of free droplets in a freely 
falling chamber including moving droplets, 2:427 
BENZENE/HYDROGENATION bites 
In situ conversion of coal (Nickel(II) stearate, NiCl,, stearic 
acid, and a metal complex), 2:1148 (PERC-0009-3) 





BERKELIUM/ADSORPTION 


BERKELIUM/ADSORPTION 
Sorption of curium, berkelium, californium, and einsteinium on 
cation exchange — from nitric acid solutions, 2:1134 
(CONF-760826-6 
BERKELIUM 249/ENERGY LEVELS 
ee data sheets for (odd-A) A = 249 through A = 263, 
BERKELIUM 251/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
BERYLLIUM/ELECTRONIC STRUCTURE 
A theory of self-consistent electron pairs. Computational 
methods and preliminary applications, 2:185 
BERYLLIUM/FRACTURES 
Investigation of fracture in pressurized gas metal arc welded 
beryllium, 2:981 (RFP-2463) 
BERYLLIUM/NEUTRON REACTIONS 
Search for narrow two-body enhancements at Fermilab, 2:1894 
BERYLLIUM/PHYSICAL RADIATION EFFECTS 
Surface Science Center (D* and He? irradiation of Nb-1%Zr, 
as and Be, blistering at 10 to 500 keV), 2:2232 (ANL/CTR- 
) 
BERYLLIUM 7/DIFFUSION 
Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and "Be, Zr, "Cs, “Ce, and 
®Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306(App.)) 
BERYLLIUM 7/RADIATION MONITORING 
Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and 7Be, ™Zr, "Cs, '“Ce, and 
Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306(App.)) 
BERYLLIUM 9/ALPHA REACTIONS 
(a, *Be) reaction in the Ip shell, 2:2010 
BERYLLIUM 9/CARBON 12 REACTIONS 
Coulomb dissociation of relativistic "*C and '*O nuclei, 2:1995 
BERYLLIUM 9/DEUTERON REACTIONS 
Materials (Bulk irradiation and ion simulation for CTR materials 
studies), 2:2233 (ANL/CTR-76-2) 
BERYLLIUM 9/OXYGEN 16 REACTIONS 
Coulomb dissociation of relativistic "*C and '*O nuclei, 2:1995 
BERYLLIUM 9 TARGET/NEUTRON REACTIONS 
Dimuon production in the rho, J, and continuum regions, 2:1895 
BERYLLIUM 9 TARGET/PHOTONUCLEAR REACTIONS 
Photoproduction of psi by photons and hadrons, 2:1867 
Photoproduction and leptonic decays of vector mesons, 2:1883 
BERYLLIUM 9 TARGET/PROTON REACTIONS 
Search for the origin of new particles, 2:1891 
BERYLLIUM ALLOYS/PRECIPITATION HARDENING 
Grain boundary precipitation in a nickel-beryllium alloy, 2:992 
(SAND-76-5327) 
BERYLLIUM HYDRIDES/ELECTRONIC STRUCTURE 
A theory of self-consistent electron pairs. Computational 
methods and preliminary applications, 2:1857 
BERYLLIUM IONS/ION-ION COLLISIONS 
Resonance charge ears A > ion-ion collisions, 2:1830 
BERYLLIUM ISOTOPES/NUC ESIS 
Li, Be, and B production in ‘aan of 45-100 MeV protons 
with "C: Astrophysical implications ('’B/'*B, B/Be, *Li/*Li, 
Li/Be, Li/B abundance ratios), 2:2002 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA PARTICLES/BIOLOGICAL RADIATION EFFECTS 
Tumorigenic action of beta, proton, electron and alpha radiation 
in rat skin. Comprehensive p gars report, August 1, 1973- 
July 31, 1976 (UV radiation), 2:1666 (COO-3 80-26) 
BETA SOURCES/DOSIMETRY 
Rapid method of determining the mean energy and 
concentration of 8-nuclides in biological specimens, 2:2094 
(ERDA-tr-151) 
BETA SOURCES/ENERGY SPECTRA 
Rapid method of determining the mean energy and 
concentration of B-nuclides in biological specimens, 2:2094 
(ERDA-tr-151) 
BETAVOLTAIC CELLS/DESIGN 
Design optimization of beta- and 
devices, 2:930 (UCRL-51993) 
REACTOR/PE 


taic conversion 


BEZNAU-1 


rating ¢ ee with Swiss nuclear power plants., 2:568 
B ie - CTOR/PERFORMANCE 


a with Swiss nuclear power plants., 2:568 
BI AS PI 


Gas Generator Research and Development BI-GAS 
Quarterly report, January-March 1976, 2:9 (FE-1207- 13) 
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BI-GAS PROCESS/COMPARATIVE EVALUATIONS» 
Evaluation contractor for joint CCU-A.G.A. coal i 
oh nisires Quarterly technical progress report, April-June 
m.. 6, 2:18 (FE-2240-55) : ” 
lew concepts in Btu technology, 2:36 
BLGAS PROCESS/RESEARCH PROGRAMS 
Gasification: where do we stand, 2:40 
BINARY STARS/X RADIATION 
X rays from Wolf-Rayet binaries, 2:1778 
BINARY-FLUID SYSTEMS/COST 
= of heat exchanger flow arrangement on 
‘ormance and cost in a geothermal bi le, 2:514 
{UCRL-78390) ae: re 
BINARY-FLUID SYSTEMS/HEAT EXCHANGERS 

Investigation of heat exchanger flow arrangement on 
performance and cost in a geothermal binary cycle, 2:514 
(UCRL-78390) 

BINARY-FLUID SYSTEMS/PERFORMANCE 
Investigation of heat exchanger flow arrangement on 
performance and cost in a geothermal binary cycle, 2:514 
({UCRL-78390) 
BINDERS/CHEMICAL PREPARATION 

Synthesis of advanced binder and plasticizer components (For 

PBX), 2:1446 (UCRL-13507) 
BINDERS/CRYSTALLIZATION 

Investigation of the crystallinity of Kel-F, Viton, and Estane. 
Period covered: January-March 1976. Normal process 
development endeavor No. 106, 2:1439 (MHSMP-76-17L) 

BIOCHEMISTRY 
Radiobiology, 2:1671 (ERDA-tr-151) 
BIOLOGICAL MATERIALS 
(See also specific bi materials.) 
See also BIOLOGICAL WASTES 

BIOMASS 
BLOOD 
FOOD 
FOREST LITTER 
LEAVES 
MILK 
PLANTS 
TISSUES 
URINE 

BIOLOGICAL MATERIALS/LUMINESCENCE 

Development and applications of photosensitive device systems 
to biological observations. Progress report, July 1, 1976-June 
30, 1977, 2:1408 (COO-3120-15) 

BIOLOGICAL MATERIALS/RADIOMETRIC ANALYSIS 

Nuclear Chemistry Research. Annual progress report, | January- 
31 December 1975 (Summaries of research activities at 
Pittsburgh University), 2:2014 (COO-3427-14) 

BIOLOGICAL RADIATION EFFECTS 
See also GENETIC RADIATION EFFECTS 
RADIATION INJURIES 
BIOLOGICAL RADIATION EFFECTS/DOSE-RESPONSE 

RELATIONSHIPS 

Comparative evaluation of bone marrow hematogenesis in the 
sternum and ilium of dogs after nonuniform irradiation with 
protons with various dose drops in the organism, 2:1686 
(ERDA-tr-151) 

BIOLOGICAL RADIATION EFFECTS/MEETINGS 

Biological and environmental effects of low-level radiation. 
Volume I. Proceedings series. Proceedings of a symposium on 
biological effects of low-level radiation pertinent to protection 
of man and his environment, Chicago, Illinois, November 3-7, 
1975, 2:1623 (STI/PUB-409( Vol.1)) 

Biological and environmental effects of low-level radiation. 
Volume II. Proceedings series. Proceedings of a symposium on 
biological effects of low-level radiation pertinent to protection 
of man and his environment, Chicago, Illinois, November 3-7, 
1975, 2:1624 (STI/PUB-409% Vol.2)) 

BIOLOGICAL RADIATION EFFECTS/RESPONSE 

MODIFYING FACTORS 

Study of the biochemical effects of ionizing and nonionizing 
radiation on plant metabolism during development. 

, September 1, 1975-August 31, 1976, 2:1651 (ORO- 
4241-6) 
BIOLOGICAL REPAIR 
See also PHOTOREACTIVATION 
BIOLOGICAL REPAIR/BIOCHEMICAL REACTION KINETICS 

DNA damage and repair mechanism (DNA damage and repair 

mechanisms), 2: 1395 (COO-28 14-1) 
BIOLOGICAL SHOCK 

Study of the sensitizing activity of plant radiotoxins (Gamma 

radiation), 2:1652 (ERDA-tr-151) 
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BIOLOGICAL WASTES/WASTE PROCESSING 
Is there an ¢ e action of the material separated from roots 
in the precipitation of effluent from the manufacture of rum, 
2:1584 (ORNLr34123) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and 
algae. 


also PLANTS 
BIOMASS/ANAEROBIC DIGESTION 
Beyond petroleum: a cost-benefit and implementation 
comparison of alternative non-petroleum energy chains. 
Volume I. Biomass energy chains. Final report, May 1974, 
2:378 (NP-20894) 
BIOMASS/COMBUSTION 
Beyond petroleum: a cost-benefit and implementation 
comparison of alternative non-petroleum energy chains. 
Volume I. Biomass energy chains. Final report, May 1974, 
2:378 (NP-20894) 
BIOMASS/ENERGY CONVERSION 
Beyond petroleum: a cost-benefit and implementation 
comparison of alternative non-petroleum energy chains. 
Volume I. Biomass energy chains. Final report, May 1974, 
2:378 (NP-20894) 
BIOMASS/PRODUCTION 
Solar owe | fixation by plants (Under Minnesota conditions), 
2:460 (NP-20973) 
BIOMASS/PYROLYSIS 
Beyond petroleum: a cost-benefit and implementation 
comparison of alternative non-petroleum energy chains. 
Volume I. Biomass energy chains. Final report, May 1974, 
2:378 (NP-20894) 
BIOPHYSICS/RESEARCH PROGRAMS 
Physico-chemical study of some areas of fundamental 
significance to biophysics. Annual report, 1975-1976 
(Chemistry t., Louisiana State University, Baton Rouge), 
2:1139 (ORO-3018-153) 
BIOSYNTHESIS/BIOLOGICAL RADIATION EFFECTS 
Effects of whole-body y-irradiation on the biosynthesis of certain 
serum proteins. Final report, November 29, 1967-June 30, 
1976 (Rats), = 1663 (COO-1754-18) 
BIRDS/E 
pment of Bi aes Bay, 2:1534 
BISCAYNE BAY 
Distribution and abundance of marine mammals of south 
Florida: preliminary results (Dolphin (Tursiops truncatus); 
Manatee (Trichechus manatus)), 2:1533 
BISCAYNE BAY/BIOLOGY 
Man’s impact on the biology of Biscayne Bay, 2:1554 
BISCAYNE BAY/CHEMISTRY 
Man’s impact on the chemistry of Biscayne Bay, 2:1553 
BISCAYNE BAY/COMMUNITIES 
Ecosystem models of mangrove communities in Biscayne Bay, 
2:1507 
BISCAYNE BAY/DATA ACQUISITION 
Man's impact on the biology of Biscayne Bay, 2:1554 
BISCAYNE BAY/ECOLOGY 
Avifaunas of Biscayne Bay, 2:1534 
Benthic algae of Biscayne Bay, 2:1531 
Biscayne Bay: past, present, and future. Conference held at 
Coral Gables, Florida, April 2-3, 1976, 2:1525 
Ecology and the food web of Biscayne Bay, 2:1535 
Fishes of Biscayne Bay, Florida, 2:1532 
Productivity of Biscayne Bay mangroves, 2:1506 
BISCAYNE BAY/EROSION 
Man’s impact on sedimentary environments and processes, 
2:1541 
BISCAYNE BAY/FLOOD CONTROL 
Effects of water management on fresh-water discharge to 
Biscayne Bay, 2:1540 
BISCAYNE BAY/GEOGRAPHY 
Geographical history of the Biscayne Bay area, 2:1536 
BISCAYNE BAY/GEOLOGY 
Biscayne Bay: past, present, and future. Conference held at 
Coral Gables, Florida, April 2-3, 1976, 2:1525 
Geologic setting and recent sediments of the Biscayne Bay 
region, Flordia, 2:1526 
BISCAYNE BAY/MANAGEMENT 
Effects of water management on fresh-water discharge to 
, ae Bay, 2:1540 
nvertebrates of Biscayne Ba 1552 
BISCAYNE BAY /METEOR OLOGY 
Storm sedimentation in the Biscayne Bay region, 2:1527 
BISCAYNE BAY/MONITORING 
an’s impact on the a of Biscayne Bay, 2:1553 
BISCAYNE BAY/POLLUTI 
Biscayne Bay: past, aa oe future. Conference held at 
Coral Gables, Florida, April 2-3, 1976, 2:1525 


BLOOD COAGULATION/BIOLOGICAL RADIATION 


Role of epiphytes in soem ager = 1530 
Vascular plants of Bisca oe 
ay * erie BAY/RECO) ENDATIONS 
an’s impact on the biology of _ Bay, 2:1554 


pac 
BISCAYNE BAY/REGULATIONS 
2 of works of man on the physical regime of Biscayne Bay, 


BISCAYNE BAY/RESOURCES 
Recreational boating in Biscayne Bay, 2:1537 

BISCAYNE BAY/SEDIMENTS 
— setting and recent sediments of the Biscayne Bay 

region, Flordia, 2:1526 
Man's impact on sedimentary environments and processes, 
2:1541 

BISCAYNE BAY/SOCIO-ECONOMIC FACTORS 
Biscayne Bay: urban growth and change, 2:1538 
Geographical history of the Biscayne Bay area, 2:1536 
Recreational boating in Biscayne Bay, 2:1537 

BISCAYNE BAY/TIDE 
Tides in Biscayne Bay, 2:1528 

BISCAYNE BAY/WATER POLLUTION 
Invertebrates of Biscayne Bay, 2:1552 
Man’s impact on the chemistry of Biscayne Bay, 2:1553 
Man’s impact on the biology of Biscayne Bay, 2:1554 
Virus studies in pe Bay, 2:1551 

BISCAYNE BAY/WATER QUALITY 


Biscayne Bay symposium II, Coral Gables, Florida, April 9-10, 
1976. Special report No. 6 (Biscayne Bay environmental 
quality, utilization, and management), 2:1567 (CONF-760465- 
P2) 


Effects of man on the shore vegetation of Biscayne Bay, 2:1508 
Effects of water management on fresh-water discharge to 
Biscayne Bay, 2:1540 
Impact of works of man on the physical regime of Biscayne Bay, 
2:1539 
Man’s impact on the chemistry of Biscayne Bay, 2:1553 
BISMUTH 207/RADIOECOLOGICAL CONCENTRATION 
Physiological studies of environmental pollutants. Progress 
report, September 1, 1975-May 31, 1976 (?°Po, Pb, "TI, 
Bi, ®Zn), 2:1710 (COO-2784-1) 
BISMUTH 209 TARGET/NITROGEN 14 REACTIONS 
Interaction of 2.0-, 3.9-, and 29-GeV "N ions with U, Bi, Au, 
and Ag: Track detector study, 2:2057 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
See also ASPHALTS 
BITUMENS/ISOTOPE RATIO 
Carbon isotopes in oil-gas geology, 2:110 (N-75-27563) 
BITUMENS/PRODUCTION 
Recovery of bitumen from aqueous streams via 
superatmospheric pressure aeration (Patent improvement 
associated with hot water process), 2:227 
BITUMINOUS COAL/MECHANICAL PROPERTIES 
Directional viscoelastic properties of the Pittsburgh coal at 
elevated temperatures in compression and shear (24 to 343°C; 
—— dependence; 139 references), 2:65 (MERC/RI- 
76/5) 
BITUMINOUS COAL/SORPTIVE PROPERTIES 
Preliminary laboratory and modeling studies on the 
environmental impact of in-situ coal gasification, 2:70 (UCRL- 
78303) 
BLADDER/RADIATION DOSES 
Practical methods of dose reduction to the bladder wall, 2:1702 
(CONF-760444-9) 
BLADDER/RADIONUCLIDE KINETICS 
Practical methods of dose reduction to the bladder wall, 2:1702 
(CONF-760444-9) 
BLAIR MODEL/S MATRIX 
Application of Austern-Blair theory to the interference between 
‘oulomb and nuclear excitation in the inelastic scattering of 
heavy ions, 2:2019 
BLAIR PHASE RULE 
See BLAIR MODEL 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLASTS 
See EXPLOSIONS 
BLOOD/CONTAMINATION 
Clinical investigation in northwest Quebec, Canada of 
environmental organic mercury effects, 2:1720 (EUR- 
5360(Vol.1)) 
BLOOD/IMMUNE REACTIONS 
Influence of peroral bacteriotherapy on radiation au lergy 
(Gamma radiation, Escherichia coli), 2:1687 (ERDAtr $1) 
BLOOD CLOTTING 
See BLOOD COAGULATION 





BLOOD COAGULATION/BIOLOGICAL RADIATION 


BLOOD COAGULATION/BIOLOGICAL RADIATION EFFECTS 
Investigation of thrombocytes and certain indices of blood 
clotting in cows treated with a mixture of nuclear fission 
products, 2:1705 (ERDA-tr-151) 
BLOOD FORMATION/BIOLOGICAL RADIATION EFFECTS 
Comparative evaluation of bone marrow hematogenesis in the 
sternum and ilium of dogs after nonuniform irradiation with 
protons with various dose drops in the organism, 2:1686 
(ERDA-tr-151) 
Effect of radiation on normal os and _ viral 
induced cancers of the — “oe ree-year 
1, 1973- April 3 30, 1976 (X 


technical p rt, 
radiation, in? aw y tree 3097-16) 


BLOOD PLATELETS/ABUNDANC 
Investigation of thrombocytes and certain indices of blood 
clotting in cows treated with a mixture of nuclear fission 
products, 2:1705 (ERDA-tr-151) 
BLOOD PLATELETS/BIOLOGICAL RADIATION EFFECTS 
ee changes in irradiated cattle: a twelve-year study, 
1 
Investigation of thrombocytes and certain indices of blood 
clotting in cows treated with a mixture of nuclear fission 
products, 2:1705 (ERDA-tr-151) 
BLOOD PLATELETS/MORPHOLOGICAL CHANGES 
Investigation of thrombocytes and certain indices of blood 
clotting in cows treated with a mixture of nuclear fission 
products, 2:1705 (ERDA-tr-151) 
BLOOD-PLASMA CLEARANCE/TRACER TECHNIQUES 
Vascular and extravascular calcium interchange in man 
determined with radioactive calcium, 2:1619 
BLOWDOWN/FLOW MODELS 
Application of a non-equilibrium drift flux model to two-phase 
blowdown experiments, 2:753 (BNL-NUREG-21506) 
BLOWDOWN T TRANSFER 
BWR blowdown heat transfer. Fourteenth quarterly progress 
rie October 1-December 31, 1975, 2:756 (GEAP-13317- 
14) 
Thermai-hydraulic analysis of the semiscale Mod-1 blowdown 
heat transfer test series (PWR), 2:744 (ANCR-NUREG-1287) 
BLOWDOWN/HYDRAULICS 
Thermal-hydraulic analysis of the semiscale Mod-1 blowdown 
heat transfer test series (PWR), 2:744 (ANCR-NUREG-1287) 
BLOWDOWN/TWO-PHASE FLOW 
Numerical calculation of flashing from long pipes using a two- 
field model, 2:761 (LA-NUREG-6330.MS) 
BLOWOUT PREVENTERS/DESIGN 
Quick latching drill pipe blowout preventer and method of use 
thereof (Patent), 2:126 
BLOWOUT PREVENTERS/OPERATION 
Quick latching drill pipe blowout preventer and method of use 
thereof (Patent), 2:126 
BNL 
(Brookhaven National Laboratory.) 
BNL/RADIATION MONITORI 
Safety and Environmental Protection Division 1975 
environmental monitoring report, 2:1488 (BNL-21320) 
DY 


See also HEMATOPOIETIC SYSTEM 
TISSUES 
BODY/ELECTRIC DISCHARGES 
Design of an electrostatic spark sensitivity tester. Period 
covered: January-March 1976 (Spark hazards from the human 
body), 2:1411 (MHSMP-76-17Q) 
BOILERS/HEAT TRANSFER 
Zoned heat transfer model of a large tangentially fired 
pulverized coal boiler, 2:105 
BOILERS/POLLUTION CONTROL EQUIPMENT 
Study of NO/sub x/ emission characteristics in two stage 
combustion, 2:1379 
BOILERS/STOKERS 
Stokers for industrial boilers: assessment of technical, economic, 
and environmental factors, 2:1378 (NP-21106) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE MARROW/BIOCHEMICAL REACTION KINETICS 
Changes in the pyrimidine nucleotide DNA isopliths of the 
hemopoietic system after y irradiation of the animal (Rabbits), 
2:1626 (ERDA-tr-151) 
BONE MARROW/BIOLOGICAL RADIATION EFFECTS 
Changes in the pyrimidine nucleotide DNA isopliths of the 
hemopoietic system after y irradiation of the animal (Rabbits), 
2:1626 (ERDA-tr-151) 
Comparative evaluation of bone marrow hematogenesis in the 
sternum and ilium of dogs after nonuniform irradiation with 
protons with various dose drops in the organism, 2:1686 
{ERDA-tr-151 ) 
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Differences in the accumulation of cystamine in bone marrow 
cells, determined by the nature of salt-forming anions 
(Gamma radiation), 2:1685 (ERDA-tr-151) 

* Biological effects of the polychlorinated biphen 
ects o rinated bi Is in nonhuman 
imates, 2:1721 (EUR S360 ol 1)) ‘ 
MARROW CELLS/BIOLOGICAL RADIATION 

EFFECTS 

Comparative evaluation of bone marrow hematogenesis in the 
sternum and ilium of dogs after nonuniform irradiation with 

protons with various dose drops in the organism, 2:1686 
{ERDA-tr-151) 
Effect of radiation in vitro on erythropoietin action, 2:1639 
Effects of whole-body x irradiation on the enzyme systems of 


erp hate of rabbit bone marrow cells, 
2:1635 (ERDA-tr-151) 


Frequency of chromosome aberrations in bone marrow cells of 
lethally irradiated rats, treated with homologous DNA 
(Gamma radiation), 2:1636 (ERDA-tr-151) 

BONE MARROW CELLS/MITOTIC INDEX 

Ratio between postradiation excretion of deoxyuridine and the 
mitotic index of cells of the hemopoietic tissue (Gamma 
radiation, mice), 2:1690 (ERDA-tr-151) 

BONE TISSUES/RADIATION MONITORING 

Animal —s tion p 1972 annual report ("*"I, "Cs, 

. "Pu, g, U, 3H in tissues), 2:1498 (NERC- 
LV- 539-35) 
BONE TISSUES/RADIOACTIVITY 

Health and Safety Laboratory environmental quarterly, March 1- 
June 1, 1976 (Fallout, natural radioactivity, and lead in 
environmental samples from USA, India, and Taiwan during 
1976), 2:1495 (HASL-306) 

BONE TISSUES/RADIOCHEMICAL ANALYSIS 

Animal investigation program 1972 annual report ("*"I, ""Cs, 
Zr, Sr, ™*Pu, Pu, Hg, U, °H in tissues), 2:1498 (NERC- 
LV-539-35) 

INES 


See SKELETON 
BOP 
See BLOWOUT PREVENTERS 
BORATES/SEPARATION PROCESSES 
Electrochemical contaminant removal from aqueous media 
(Patent), 2:1137 
BOREHOLES/GROUND WATER 
Operation and maintenance of a deep-well water-level 
measurement device, the ‘’Iron Horse’’, 2:1419 (USGS/WRI- 
76-27) 
BOREHOLES/OPTIMIZATION 
Approximate method of determining the optimum diameter of 
blast and gas-outflow boreholes of an underground gas 
producer, 2:31 (UCRL-Trans-1 1100) 
BORON/ATOM-MOLECULE COLLISIONS 
Survey of chemi-ionization reactions in accelerated atom-O, 
crossed-molecular beams, 2:1850 
BORON/COMBUSTION 
Predictions of laminar flame speeds in boron-oxygen-nitrogen 
dust clouds, 2:1221 
BORON/EMISSION SPECTROSCOPY 
ae of trace elements in uranium and aluminum by 
mission spectrographic methods, 2:1129 (INER-0202) 
BORON 10/ALPHA REACTIONS 
(a, *Be) reaction in the Ip shell, 2:2010 
BORON 10/ISOTOPE SEPARATION 
go pet nce emcee 9 reactions induced by lasers. 
Technical pi rt (Laser-driven thermal isotope 
diffusion), Ot 1164 64 (MIT.2793-4) 
BORON 11/ALPHA REACTIONS 
(a, *Be) reaction in the Ip shell, 2:2010 
BORON 11/ISOTOPE SEPARATION 
Nonequilibrium photochemical reactions induced by lasers. 
Technical progress report (Laser-driven thermal isotope 
diffusion), 2:1164 (MIT-2793-4) 
BORON 11 TARGET/PHOTONUCLEAR REACTIONS 
"B(y, w~)"C cross section near threshold, 2:2009 
BORON CARBIDES/IMPACT SHOCK 
Second progress report of light armor program, 2:1063 (UCRL- 
50340 Rev.1) 1)) 
BORON CARBIDES/MICROSTRUCTURE - 
In rs influencing the microstructure 
poe me Voorent carbise, 2: 1058 (UCRL-13673) 
BORON IONS/ION-ION COLLISIONS 
Resonance charge exchange in ion-ion collisions, 2:1830 
BORON ISOTOPES/NUCLEOSYNTHESIS 
Li, Be, and B production in reactions of 45-100 ag root 
by "C: Astroph —— wm seen Fd Tae B/Be, *Li/*Li, 
Li/B abu ratios), 2 
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BORON NITRIDES/DEPOSITION 

Electrophoretically deposited boron nitride as insulation in 

electric heaters, 2:1070 
BRAIN/BIOLOGICAL RADIATION EFFECTS 

Change in the redox potential in brain and liver tissues during x 
irradiation of rats, 2:1675 (ERDA-tr-151) 

Effect of intraventricular administration of 6-hydroxy-dopamine 
on the stress increase in the plasma corticosterone caused by 
irradiation (X radiation), 2:1684 (ERDA-tr-151) 

Effects of whole-body x irradiation on the composition and 
metabolism of lipids of the rat brain, 2:1673 (ERDA-tr-151) 

Low-level x-irradiation of the brain during development: 
morphological, ge ag and behavioral consequences. 
Progress report, September 1, 1975-August 31, 1976, 2:1670 
(TID-27097) 

BRAIN/BIOLOGICAL REGENERATION 

Effects of irradiation on stem cell response to differentiation 

inhibitors in the Planarian Dugesia etrusca, 2:1700 
BRAIN/BLOOD FLOW 

New imaging systems in nuclear medicine. Technical progress 
report, July 1, 1975-March 15, 1976 (Positron imaging 
systems), 2:1610 (COO-3333-29) 

' BRAIN/LOW DOSE IRRADIATION 
Low-level x-irradiation of the brain during development: 
morphological, physiological and behavioral consequences. 

crib 27057) report, September 1, 1975-August 31, 1976, 2:1670 


BRAIN/RADIOISOTOPE SCANNING 
New imaging systems in nuclear medicine. Technical progress 
report, July 1, 1975-March 15, 1976 (Positron imaging 
systems), 2:1610 (COO-3333-29) 
BRAIN/REDOX POTENTIAL 
Change in the redox potential in brain and liver tissues during x 
irradiation of rats, 2:1675 (ERDA-tr-151) 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS/CHEMICAL REACTIONS 
Studies in fusion reactor technology. Progress report, June 1, 
1975-June 30, 1976 (Hydrogen permeation through first wall, 
tadiolytic fuel production), 2:2235 (COO-3028-25) 
BREEDING BLANKETS/DESIGN 
Low activity blanket designs and heat transfer for experimental 
power reactors, 2:2220 (BNL-21564) 
BREEDING BLANKETS/HEAT TRANSFER 
Low activity blanket designs and heat transfer for experimental 
power reactors, 2:2220 (BNL-21564) 
BREEDING BLANKETS/PERFORMANCE 
Fusion-fission hybrid reactor for producing **U, 2:2221 
BREEDING BLANKETS/RADIOACTIVITY 
Low activity blanket designs and heat transfer for experimental 
power reactors, 2:2220 (BNL-21564) 
BREEDING BLANKETS/SELF-SHIELDING 
=. —_—s in fast reactor blankets, 2:638 (COO- 
2250-17) 
BREMSSTRAHLUNG 
Production of a narrow band of 0.511-MeV radiation by use of 
the PHERMEX bremsstrahlung spectrum (Cross sections), 
2:2083 (LA-6409-MS) 
BRICKS/CHEMICAL COMPOSITION 
Production of forty percent core area flyash brick using a lignite 
flyash, a Northern West Virginia flyash, and a Western 
Kentucky flyash, 2:2 
BRICKS/COM ION STRENGTH 
Production of forty percent core area flyash brick using a lignite 
flyash, a Northern West Virginia flyash, and a Western 
Kentucky flyash, 2:2 
BRICKS/F. ABRIC ATION 
Production of forty percent core area flyash brick using a lignite 
flyash, a Northern West Virginia flyash, and a Western 
Kentucky flyash, 2:2 
BRICKS/PRODUCTION 
Steam-cured bricks from industrial mineral wastes, 2:1376 (BM- 
RI-7856) 
BRIDGES/BUILDING MATERIALS 
Use of concrete polymer materials for bridge deck applications, 
2:1084 (BNL-21340) 
BRIDGES/CONSTRUCTION 
Im 2 Ad works of man on the physical regime of Biscayne Bay, 


BRIDGES/ENVIRONMENTAL EFFECTS 
Impact of works of man on the physical regime of Biscayne Bay, 
2:1539 
BRINES/CORROSIVE EFFECTS 
Comments on the use of 316L stainless steel cladding at the 
geothermal Niland Test Facility, 2:519 (UCID-17113) 


BURST SLUG MONITORS 


BROMINATED ALIPHATIC HYDROCARBONS/CHEMICAL 
RADIATION EFFECTS 
Gas phase radiation chemistry of ethyl ——_ (Gamma 
radiation; effects of oxygen addition), 2:120 
BROMINATED ALIPHATIC. HYDROCARBONS/CHEMICAL 
REACTIONS 
Direct identification of products and measurement of branching 
ratios for the reactions of oxy; yen atoms with vinylfluoride, 
vinylchloride, and vinylbromide, 2:1229 
BROMINATED ALIPHATIC HYDROCARBONS/PHOTOLYSIS 
Gas phase radiation chemistry of ethyl bromide (Gamma 
radiation; effects of oxygen addition), 2:1202 
BROMINE/RECOMBINATION 
Recombination of bromine atoms between 300 and 6000°K, 
theory and experiment, 2:1228 
BROM COMPOUNDS/BIOCHEMICAL REACTION 
KINETICS 
Pulse radiolysis studies of the oxidation of phenols by .SO,~ and 
Br,~ in aqueous solutions, 2:1629 
BROMOFORM/DETONATIONS 
Detonation characteristics of some liquid mixtures of 
nitromethane and chloroform or bromoform, 2:1233 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BRUECKNER MODEL/NUCLEAR POTENTIAL 
Effective particle potentials for Brueckner calculations of finite 
nuclei, 2:2082 
BUILDING MATERIALS 
See also BRICKS 
BUILDING MATERIALS/REGULATORY GUIDES 
Irreversible and irretrievable commitments of material resources 
(PWR), 2:669 (REG/G-4.10(6-76)) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONING 
Summary of annual cycle energy system workshop I held 
October 29-30, 1975, at Oak Ridge, Tennessee, 2:857 
(ORNL/TM-5243) 
BUILDINGS/BLAST EFFECTS 
Combined three-dimensional finite-difference and integral 
method (Blast wave loading on rigid four-sided structure), 
2:1271 
BUILDINGS/ENERGY CONSERVATION 
Energy conservation measures in the National Bureau of 
Standards laboratory complex (Gaithersburg, Md), 2:864 
Energy conservation studies for new and existing buildings 
produce guidelines and standards: tools for decision making, 
2:867 
Energy economy in government buildings, 2:866 
Legislation and energy conservation, 2:862 
Swiss examples of energy saving in existing buildings, 2:865 
BUILDINGS/ENERGY CONSUMPTION 
Economic aspects of energy conservation (United Kingdom), 
2:868 
Energy policy and buildings, 2:861 
BUILDINGS/ENERGY DEMAND 
Built form and energy needs (Proposed Building Energy Index), 
2:872 
BUILDINGS/LIGHTING SYSTEMS 
Policies for lighting provision, 2:869 
BUILDINGS, AR SPACE HEATING 
Solar energy for Pacific Northwest buildings, 2:484 
BUILDINGS/SPACE HEATING 
Energy reduction in Europe, 2:932 (CONF-760463-1) 
Summary of annual cycle energy system workshop I held 
October 29-30, 1975, at Oak Ridge, Tennessee, 2:857 
(ORNL/TM-5S243) 
BUILDINGS/VENTILATION 
Energy reduction in Europe, 2:932 (CONF-760463-1) 
BUNKER OILS 
See RESIDUAL FUELS 
BURNERS/NOISE 
Fluctuating temperature and pressure effects on the noise output 
of swirl burners, 2:1246 
BURNERS/VORTEX FLOW 
Temperature and density gradient changes arising with the 
ees vortex core and vortex breakdown in swirl burners, 


BURST CAN DETECTION 

See FAILED ELEMENT DETECTION 
BURST CAN MONITORS 

See FAILED ELEMENT MONITORS 
BURST SLUG DETECTION 

See FAILED ELEMENT DETECTION 





BURST SLUG MONITORS 


BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUSES/FLYWHEELS 
All-service electric transit vehicle, 2:955 (ERDA-76-85) 
BUSES/PERFORMANCE 
All-service electric transit vehicle, 2:955 (ERDA-76-85) 
BUTANE/FORMATION HEAT 

Calculations of steric hindrance in ester hydrolysis based on 
estimation of van der Waals strain energies of alkanes (Gas 
phase; 298°K), 2:1174 

BUTANOLS/COMBUSTION 
Extinction phenomena in liquids, 2:425 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also MILLSTONE-1 REACTOR 
MUEHLEBERG REACTOR 
PILGRIM-I REACTOR 
BWR TYPE REACTORS/BLOWDOWN 

Application of a non-equilibrium drift flux model to two-phase 
blowdown experiments, 2:753 (BNL-NUREG-21506) 

BWR blowdown heat transfer. Fourteenth quarterly progress 
= October 1-December 31, 1975, 2:756 (GEAP-13317- 

Numerical calculation of flashing from long pipes using a two- 
field model, 2:761 (LA-NUREG-6330-MS) 

BWR TYPE REACTORS/ECCS 

Experimental and analytical study of the sputtering phenomena, 
2:749 (ANL-76-41) 

BWR TYPE REACTORS/FEEDWATER 

Chemistry of feedwater for boiling-water and pressurized-water 
reactors., 2:578 

BWR TYPE REACTORS/FUEL ASSEMBLIES 
Reactor fuel assemblies (Patent; BWR; PWR), 2:570 

BWR TYPE REACTORS/FUEL CYCLE 
Fuel for LWR, breeders, and near-breeders, 2:676 

BWR TYPE REACTORS/FUEL ELEMENT FAILURE 
Operational limitations of light water reactors relating to fuel 

tformance, 2:561 (BNL-NUREG-21459) 

BWR TYPE REACTORS/FUEL ELEMENTS 

Fission product release from LWR fuel. Quarterly progress 
report, January-March 1976, 2:767 (ORNL/NUREG/TM-30) 

Operational limitations of light water reactors relating to fuel 
performance, 2:561 (BNL-NUREG-21459) 

BWR TYPE REACTORS/LOSS OF COOLANT 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, January-March 1976, 
2:747 (ANCR-NUREG-1315) 

BWR TYPE REACTORS/MELTDOWN 

Review of selected efforts at the Oak Ridge National Laboratory 

on core melt-through, 2:781 (SAND-75-0497) 
BWR TYPE REACTORS/OFF-GAS SYSTEMS 

Off-gas systems for nuclear power plants with boiling-water 

reactors., 2:729 
BWR TYPE REACTORS/PERFORMANCE 

Use of nuclear plant operating experience to guide productivity 

improvement programs, 2:562 (EPRI-SR-26-R) 
BWR TYPE REACTORS/PUMPS 

Internal primary recirculating pump for boiling water reactors 

(Patent), 2:704 
BWR TYPE REACTORS/REACTOR ACCIDENTS 

Annotated bibliography of safety-related occurrences in boiling- 
water nuclear t plants as reported in 1975, 2:765 
(ORNL/NUREG/NSIC-126) 

Development of a computer code for thermal hydraulics of 
reactors (THOR). Fourth q ogee oy rogress report, July- 
September 1975, 2:754 (BNL-NUREG-50506) 

BWR TYPE REACTORS/REACTOR KINETICS 
NULIF: neutron spectrum generator, few-group constant 
calculator, and fuel depletion code, 2:560 (BAW-10115) 
BWR TYPE REACTORS/REACTOR SIMULATORS 
BWR simulator methods verification, 2:564 (NEDO-20946) 
Three-dimensional BWR core simulator, 2:565 (NEDO-20953) 
BWR TYPE REACTORS/SAFETY ENGINEERING 

Brown Boveri's contribution to the safety of nuclear power 

stations., 2:794 
BWR TYPE REACTORS/STEAM SYSTEMS 

Determination of "*N gamma radiation fields at BWR nuclear 

power stations, 2:563 (HASL-305) 
BWR TYPE REACTORS/VOID COEFFICIENT 
Coolant void effects in neutron multiplying media, 2:567 


Cc 


CADMIUM/BIOLOGICAL EFFECTS 
Study on health effect indices of the populations in cadmium- 
luted areas, 2:1722 (EUR-5360( Vol.1)) 
CADMIUM/CHEMICAL REACTIONS 
Role of H,O~ and D,O~ in competitive electron trapping by the 
matrix and by cadmium(II) in sodium perchlorate aqueous 
glasses (Pulse irradiation at 77-160°K; effect Cd**), 2:1201 
CADMIUM/DIFFUSION 
Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 
CADMIUM/ECOLOGICAL CONCENTRATION 
Impact of a lead mining-smelting complex on the forest-floor 
litter arthropod fauna in the new lead belt region of southeast 
Missouri, 2:1512 (ORNL/NSF/EATC-30) 
CADMIUM/EMISSION SPECTROSCOPY 
Determination of trace elements in uranium and aluminum by 
emission r ic methods, 2:1129 (INER-0202) 
CADMIUM/ENVIRONMENTAL EFFECTS 
Impact of a lead mining-smelting complex on the forest-floor 
litter arth fauna in the new lead belt region of southeast 
Missouri, 2:1512 (ORNL/NSF/EATC-30) 
Vascular plants of Biscayne Bay, 2:1549 
CADMIUM/EXCRETION 
Study on health effect indices of the populations in cadmium- 
polluted areas, 2:1722 (EUR-5360( Vol.1)) 
CADMIUM/HEALTH HAZARDS 
Study on health effect indices of the populations in cadmium- 
polluted areas, 2:1722 (EUR-5360( Vol.1)) 
CADMIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Development and application of methods for analysis of 
mercury, cadmium etc. SNV report for 73-74, 2:1120 
(TRITA-KKE-7503) 
CADMIUM ALLOYS/COMPRESSIBILITY 
Thermophysical properties of the ternary liquid-metal system tin- 
lead- cadmium, 2:1027 
CADMIUM ALLOYS/SPECIFIC HEAT 
Thermophysical properties of the ternary liquid-metal system tin- 
lead- cadmium, 2:1027 
CAFFEINE/BIOLOGICAL EFFECTS 
Influence of caffeine on the survival and recovery of irradiated 
yeast cells (Gamma radiation), 2:1645 (ERDA-tr-151) 
CALCIUM/ATOM-MOLECULE COLLISIONS 
Survey of chemi-ionization reactions in accelerated atom-O, 
crossed-molecular beams, 2:1850 
CALCIUM/BIOLOGICAL EFFECTS 
Sodium relations in desert plants. V. Cation balance when grown 
in solution culture and in the field in three species of Lycium 
from the northern Mojave desert, 2:1601 
CALCIUM/BLOOD-PLASMA CLEARANCE 
Vascular and extravascular calcium interchange in man 
determined with radioactive calcium, 2:1619 
CALCIUM/EMISSION SPECTROSCOPY 
Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
hy, 2:1135 {INER-0201) 
CALCIUM/OSTEODENSITOMETRY 
Radioisotope studies utilizing a low level whole ye counter 
and clinical lications of activation analysis. eet 
(Nuclear medicine research studies), 2: 1612 (ORG 240 2401-94) 
CALCIUM/PIONIC ATOMS 
New measurement of the m~ -meson mass, 2:1899 
CALCIUM 40 TARGET/ALPHA REACTIONS 
Compound contributions in the anomalous back-angle elastic 
scattering of alpha particles from “Ca and “Ca (Excitation 
functions), 2:2029 
CALCIUM 40 TARGET/ELECTRON REACTIONS 
Elastic electron scattering formalism for relativistic nuclear 
models, 2:2018 
CALCIUM 44 TARGET/ALPHA REACTIONS 
Compound contributions in the anomalous back-angle elastic 
scattering of alpha particles from “Ca and “Ca (Excitation 
functions), 2:2029 
CALCIUM 48 TARGET/ELECTRON REACTIONS 
Elastic electron scattering formalism for relativistic nuclear 
models, 2:2018 
CALCIUM 48 TARGET/LITHIUM 6 REACTIONS 
Lifetimes of yrast states in *'Ti, **Ti, and *V, 2:2025 
CALCIUM 48 TARGET/LITHIUM 7 REACTIONS 
Lifetimes of yrast states in *'Ti, **Ti, and *V, 2:2025 
CALCIUM 48 TARGET/PROTON REACTIONS 
Comparison of measured neutron spectra with predictions of an 
intranuclear-cascade model, 2:2030 
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CALCIUM COMPOUNDS/CHEMICAL PREPARATION 
Synthesis of calcium chromate (For thermal batteries), 2:1144 
(GEPP-226) 
CALCIUM OXIDES/PHASE STUDIES 
Corrosion; erosive wear; chemical degradation, failure; CaO- 
eon at 1000 psi steam and 860 psi CO,, 2:11 (FE- 
1749- 
CALDERAS/ERUPTION 
Mechanism of caldera-forming ash blast eruptions (abstract), 
2:1745 
CALIFORNIA/ELECTRIC POWER 
Impacts of alternative electricity supply systems for California 
and analysis of supply - demand of electricity for the twelve 
western states, 1975-1990, 2:847 (TID-27112) 
CALIFORNIA/ENERGY CONSERVATION 
Projecting an energy-efficient California (Effect of postulated 
of mandatory conservation standards for buildings 
pliances), 2:856 (LBL-3274) 
CALIFOR IA/ENERGY CONSUMPTION 
Projecting an energy-efficient California (Effect of postulated 
program of ory conservation standards for buildings 
and appliances), 2:856 (LBL-3274) 
CALIFORNIA/GEOCHEMICAL SURVEYS 
Hyd ical and stream-sediment survey (NURE). 
Preliminary report on the Walker River Basin Study 
(California/Nevada) (ERDA’s National Uranium Resources 
Evaluation Program), 2:252 (UCID-16911-P-1) 
CALIFORNIA/GEOTHERMAL RESOURCES 
Study of geothermal prospects in the western United States, 
2:501 (NP-20997) 
CALIFORNIA/NUCLEAR POWER PLANTS 
Impacts of alternative electricity supply systems for California 
and analysis of supply - demand of electricity for the twelve 
western states, 1975-1990, 2:847 (TID-27112) 
CALIFORNIA/URANIUM 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending December 31, 1975, 2:846 (GJBX-11(76)) 
CALIFORNIA/WASTE PROCESSING 
Garbage Power 82: an integrated plan for the conversion of solid 
waste to energy in Santa Clara County, 2:377 (NP-20892) 
CALIFORNIUM/ADSORPTION 
Sorption of curium, berkelium, californium, and einsteinium on 
cation exchange resin from nitric acid solutions, 2:1134 
(CONF-760826-6) 
CALIFORNIUM 249/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
CALIFORNIUM 251/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
CALIFORNIUM 252/DOSIMETRY 
Recent progress in californium-252 dosimetry, 2:1703 (FMI- 
1000-763) 
CALIFORNIUM 253/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
CALIFORNIUM 255/ENERGY LEVELS 
ae od data sheets for (odd-A) A = 249 through A = 263, 
:2061 





CAMAC SYSTEM 
(Computer Application to Measurement And Control.) 

CAMAC SYSTEM/NUCLEAR INSTRUMENT MODULES 
NIM-CAMAC (8 Aug 1966) (Engineering Materials) (2 

drawings), 2:1276 (CAPE-1189Add.) 

CAMERA TUBES/OPERATION 
Optical/x-ray framing camera tube (For sub-100 psec frame 
—_—- 2:1415 (UCRL-77738) 


See also GAMMA CAMERAS 
CAMERAS/DESIGN 
Progress in automatic image measurement (For optical 
measurement of precision part dimensions), 2:1255 (BDX- 
613-1401(Rev.)) 
CANADA 
See also QUEBEC 
CANADA/ENERGY CONSERVATION 
Role of natural in energy conservation, 2:178 
CANADA/ENERGY POLIC 
Canadian energy developments, 2:896 
CANADA/ENERGY SOURCES 
Energy west: future crisis. Proceedings of the 1975 annual 
conference of the Western Regional Engineering Institute of 
Canada held March 25-27, 1975, in Vancouver, British 
Columbia (Availability and development problems), 2:879 


CARBON 12/ISOTOPE SEPARATION 


CANADA/ENERGY SUPPLIES 
Energy west: future crisis. Proceedings of the 1975 annual 
conference of the Western Regional Engineering Institute of 
Canada held March 25-27, 1975, in Vancouver, British 
Columbia (Availabili lity and de develo — problems), 2:879 
CANADA/GOVERNME 
Foreign resources and pat a> capability, 2:237 (GJO- 
108(75)) 
CANADA/NATURAL GAS DEPOSITS 
Polar gas project: progress report, 2:210 
ae mer pees GAS INDUSTRY . 
ole of natu in energy conservation, 2:17 
CANADA/URANIUM DEPOSITS 
Foreign resources and production capability, 2:237 (GJO- 
108(75)) 
CANALS (WATERWAYS) 
See INLAND WATERWAYS 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS/COOLANT CLEANUP SYSTEMS 
Design to nullify activity movement in heat transport systems, 
2:612 (AECL-5113) 
High temperature filtration, 2:615 (AECL-5113) 
CANDU TYPE REACTORS/FUEL CYCLE 
Status of the Canadian nuclear power program and possible 
future strategies, 2:621 
CANDU TYPE REACTORS/PERFORMANCE 
Performance of Canadian commercial nuclear units and heavy 
water plants, 2:622 
CANDU TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Decontamination of CANDU primary coolant system, 2:616 
(AECL-5113) 
CANDU TYPE REACTORS/RADIATION PROTECTION 
Radiation e: re control programme: its effect on design, 
2:741 (AECL-5113) 
CANDU TYPE REACTORS/RADIOACTIVITY TRANSPORT 
Activity transport in CANDUs. Papers from the CNA/AECL 
symposium, Pinawa, Manitoba, November 18, 1974, 2:610 
(AECL-5113) 
CANDU TYPE REACTORS/REACTOR COOLING SYSTEMS 
Activity transport in nuclear generating stations, 2:611 (AECL- 
5113) 
Basis of activity transport, 2:613 (AECL-5113) 
Design to nullify activity movement in heat transport-systems, 
2:612 (AECL-5113) 
Research and development on activity transport, 2:614 (AECL- 
$113) 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CARBON 
See also ACTIVATED CARBON 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/ATOM-MOLECULE COLLISIONS 
Survey of chemi-ionization reactions in accelerated atom-O, 
crossed-molecular beams, 2:1850 
CARBON/CARBON 12 REACTIONS 
Coulomb dissociation of relativistic "*C and "*O nuclei, 2:1995 
CARBON/COMBUSTION 
Theory of heterogeneous combustion instabilities of spherical 
particles, 2:1219 
CARBON/ENVIRONMENTAL EFFECTS 
Impact of nitrogen and phosphorus release from a siliceous 
sediment on the overlying water, 2:1544 (COO-3279-20) 
CARBON/ION COLLISIONS 
K-shell ionization of carbon by | to 18-MeV protons (Cross 
sections, PWBA ptotic form), 2:1804 (RLO-1388-303) 
CARBON/METABOLISM 
Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 
Steady state photosynthesis in alfalfa: effects of carbon dioxide 
concentration ('*CO, tracer), 2:1599 (LBL-4878) 
CARBON/OXYGEN 16 REACTIONS 
Coulomb dissociation of relativistic "*C and "*O nuclei, 2:1995 
«Discovery ofthe pl particle, INTERACTIONS 
icle, 2:1866 
CARBON/PHOTO! EAR REACTIONS 
Discovery HOTONU os particle, 2:1866 
Photoproduction of eta mesons on nuclei in the region of the S,, 
(1535) resonance, 2:1869 
Photoproduction and leptonic decays of vector mesons, 2:1883 
CARBON/PION REACTIONS 
Pion-nucleus total cross sections in the (3, 3) resonance region, 
2:2007 


CARBON 12/ALPHA REACTIONS 
(a, *Be) reaction in the Ip shell, 2:2010 





CARBON 12/ISOTOPE SEPARATION 


CARBON 12/ISOTOPE SEPARATION 
Gas-chroma' ic fractionations of stable isotopes of carbon 
and oxygen in carbon dioxide a a ®6O/"*O), 2:1166 
CARBON 12/NATURAL OCCURRENCE 


Carbon isotopes in oil » 2:110 (N-75-27563) 
ee aE 12 REACT 1ONS/CO D-NUCLEUS 


Cael 4 -» spectra at several an 
700-, and 900-MeV "C on “Fe, 2:201 
Overlapping 10* and 12* resonances near E/sub c.m./ = 18.5 
MeV in "C + ®C, 2:2000 
CARBON 12 REACTIONS/COULOMB SCATTERING 
Coulomb dissociation of relativistic "*C and "*O nuclei, 2:1995 
CARBON 12 TARGET/ALPHA REACTIONS 
Neutron pickup by alpha particles to unbound states, 2:2011 
CARBON 12 TARGET/CARBON 12 REACTIONS 
Overlapping 10* and 12* resonances near E/sub c.m./ = 18.5 
MeV in ®C + ®C, 2:2000 
CARBON 12 TARGET/CARBON 13 REACTIONS 
Reactions induced by "°C on "C, "*O, *Si, and *S, 2:2006 
CARBON 12 TARGET/HELIUM 3 REACTIONS 
Alpha-transfer reactions in light nuclei. Il. (*He, 7Be) pickup 
reaction (Finite range DWBA, Hauser-Feshbach analyses, 
angular distributions), 2:2004 
CARBON 12 TARGET/LITHIUM 7 REACTIONS 
Alpha-transfer reactions in light nuclei. Ill. ("Li, t) stripping 
reaction (38 MeV, exact finite-range coupled channel Born 
oy roximation analysis), 2:2005 
CARBON 12 TARGET/PION MINUS REACTIONS 
Improved analysis of Coulomb-nuclear interference experiment 
for pions in '*O (Forward amplitude, differential cross 
sections;), 2:2001 (LA-UR-76-1129) 
CARBON 12 TARGET/PION PLUS REACTIONS 
Improved analysis of Coulomb-nuclear interference experiment 
for pions in '*O (Forward amplitude, differential cross 
sections;), 2:2001 (LA-UR-76-1129) 
CARBON 12 TARGET/PROTON REACTIONS 
"%C(p, pn)"C cross section at 800 MeV, 2:2008 
Deuteron break-up effects in (p,d) reactions at 65 MeV 
(Johnson-Soper approach), 2:1998 (ORO-4856-53) 
Li, Be, and B production in reactions of 45-100 MeV protons 
with "C: Astrophysical implications, 2:2002 
CARBON 13/ALPHA REACTIONS 
(a, *Be) reaction in the 1 a. 2:2010 
CARBON 13/ISOTOPE E 
"8C-{'H} nuciear Overhauser ~~ and "°C spin lattice 
relaxation in molecules undergoing multiple internal rotations, 
2:1816 
Iso' shifts in methane near 6000 cm~', 2:1177 
CARBON 13/ISOTOPE SEPARATION 
Se fractionations of stable isotopes of carbon 
oxygen in carbon dioxide ey 16Q/"*O), 2:1166 
CARBON 1$/NATURAL OCCURRENCE 
Carbon isotopes in oil-gas geology, 2:110 (N-75-27563) 
CARBON 13 REACTIONS/ELASTIC SCATTERING 
Reactions induced by "C on "C, "*O, **Si, and *S, 2:2006 
CARBON 13 REACTIONS/PICKUP REACTIONS 
Inelastic effects in heavy-ion one-neutron transfer on Mg, 
2:2016 
Reactions induced by "C on "C, "*O, *Si, and *S, 2:2006 
CARBON 13 REACTIONS/STRIPPING 
Inelastic effects in heavy-ion one-neutron transfer on *Mg, 
2:2016 
Reactions induced by "C on "C, "*O, *Si, and *S, 2:2006 
Reactions induced by "C on "C, "*O, *Si, and *S, 2:2006 
CARBON 13 TARGET/HELIUM 3 REACTIONS 
Finite-range distorted-waves Born-approximation calculations for 
8C(*He, *He)""C, 2:2035 
CARBON 14/DIFFUSION 
Radiocarbon in the sea. Final report, 2:1499 (RLO-2225-T20- 
12) 
CARBON 14/ENVIRONMENTAL EFFECTS 
behavior and environmental assessment of *C releases 
from an HTGR fuel reprocessing facility, 2:1489 (CONF- 
760806-7 ) 
CARBON 14 TARGET/PROTON REACTIONS 
Application of the direct-semidirect model to the interpretation 
of El and E2 strength in '“C(p/sub pol/, y.)"*N, 2:1999 
CARBON DIOXIDE/ADSORPTION 
A tion of carbon dioxide by aqueous soda solutions, 2:1149 
(RFP-Trans-195) 
CARBON DIOXIDE/ATOM-MOLECULE COLLISIONS 
Energy-dependent cross sections for quenching of Na(3p *P) by 
several gases, 2:1837 
Energy-dependent cross sections for quenching of Li(2p *P) by 
several gases, 2:1838 


from 192-, 500-, 
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CARBON DIOXIDE/CHEMICAL REACTIONS 
Action of cesium on ethylene and other compounds, 2:1151 
(RFP-Trans-201) 
Effect of alkali metals on carbon dioxide (Reaction of Na, K, 
Rb, or Cs), 2:1153 (RFP-Trans-193) 
Interaction of phosphorus vapors with different gases, 2:1150 


P 
(RFP-Trans-198) 
Mass-spectrometric investigation of the interaction of CO, and 
H, under combined adsorption on ZnSe, 2:1154 (RFP-Trans- 
200) 


Study of the reaction between cesium and carbon dioxide, 
2:1152 (RFP-Trans-194) 
CARBON DIOXIDE/ION-MOLECULE COLLISIONS 
Formation of beams of neutral C, O, F, and Cl atoms by 
electron detachment, 2:1831 
CARBON DIOXIDE/MOLECULE-MOLECULE COLLISIONS 
Information theoretic analysis of single collision energy transfer 
from highly vibrationally excited KBr , 2:1844 
CARBON DIOXIDE/REMOVAL 
— in the sea. Final report, 2:1499 (RLO-2225-T20- 


2) 
CARBON DIOXIDE ACCEPTOR PROCESS/COMPARATIVE 
EVALUATIONS 
Evaluation contractor for joint CCU-A.G.A. coal gasification 
program. Quarterly technical progress report, April-June 
1976, 2:18 (FE-2240-55) 
New concepts in Btu technology, 2:36 
CARBON DIOXIDE ACCEPTOR PROCESS/RESEARCH 
PROGRAMS 
Gasification: where do we stand, 2:40 
CARBON DIOXIDE LASERS/EFFICIENCY 
Excitation of CO, TEA lasers with self-sustained discharges, 
2:1334 
— of electric discharge parameters to short-pulse CO, 
laser efficiency, 2:1333 
CARBON DIOXIDE LASERS/EXCITATION 
Excitation of CO, TEA lasers with self-sustained discharges, 
2:1334 
Relation of electric discharge parameters to short-pulse CO, 
laser efficiency, 2:1333 
Schemes for new electronic transition lasers, 2:1309 
CARBON DIOXIDE LASERS/FREQUENCY SELECTION 
Investigation of a high-pressure continuously tunable CO, laser, 
2:1343 
CARBON DIOXIDE LASERS/GAIN 
Time-dependent — gain measurements in a pulsed CO, 
laser system, 2:1 
CARBON DIOXIDE LASERS/IONIZATION 
Characteristics of a pulsed CO, laser using ultraviolet 
preionization, 2:1325 
CARBON DIOXIDE LASERS/KINETICS 
Fundamental kinetic processes in the CO, laser, 2:1305 
CARBON DIOXIDE LASERS/OPERATION 
CO, long-pulse electron-beam lasers, 2:1321 
Pulsed CO, laser technology, 2:1313 
CARBON DIOXIDE LASERS/OPTICAL PROPERTIES 
Interaction of pulsed optical radiation with an inverted medium, 
2:1306 
CARBON DIOXIDE LASERS/OPTIMIZATION 
Multifactor optimization of a carbon dioxide gasdynamic laser. 
Il. Specific power optimization, 2:1341 
CARBON DIOXIDE LASERS/PERFORMANCE 
CO, short-pulse laser technology, 2:1314 
High-power electron-beam-controlled CO, laser system for laser 
fusion research, 2:1335 
CARBON DIOXIDE LASERS/RELIABILITY 
High-power electron-beam-controlled CO, laser system for laser 
research, 2:1335 
CARBON DIOXIDE LASERS/REVIEWS 
Review of c-w high er CO, lasers, 2:1320 
CARBON DIOXIDE LASERS/STIMULATED EMISSION 
Supersonic chemical CO, laser utilizing — of atomic 
deuterium with ozone and carbon dioxide, 2:1351 
CARBON IONS/ION-ATOM COLLISIONS 
Formation of beams of neutral C, O, F, and Cl atoms by 
electron detachment, 2:1831 
Nucleus-nucleus bremsstrahlung from heavy-ion collisions, 
2:1835 
CARBON IONS/ION-ION COLLISIONS 
Resonance charge exchange in ion-ion collisions, 2:1830 
CARBON IONS/ION-MOLECULE COLLISIONS 
Formation of beams of neutral C, O, F, and Cl atoms by 
electron detachment, 2:1831 
CARBON MONOXIDE/ATOM-MOLECULE COLLISIONS 
Energy-dependent cross sections for quenching of Na(3p *P) by 
several gases, 2:1837 
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Energy-dependent cross sections for quenching of Li(2p *P) by 
several gases, 2:1838 
CARBON MONOXIDE/CHEMICAL EXPLOSIONS 


Role of chemical kinetics on structure of detonation waves, 
7375 


2:3 
CARBON MONOXIDE/CHEMICAL RADIATION EFFECTS 
Polyketones and polysulfones for conservation in the ethylene 
polymer market, 2:1183 (BNL-21341) 
CARBON MONOXIDE/CHEMICAL REACTIONS 
Interaction of phosphorus vapors with different gases, 2:1150 
(RFP-Trans-198) 
Rate constant of the elementary reaction of carbon monoxide 
with hydroxyl radicals, 2:360 
CARBON MONOXIDE/COMBUSTION KINETICS 
Measurement of atomic oxygen and nitrogen oxides in jet-stirred 
combustion, 2:415 
Shock wave measurements of specific reaction rates in the 
branched chain CH,-CO-O, system, 2:406 
CARBON MONOXIDE/CONTROL 
Pollutant formation and control in spark ignition engines, 2:968 
CARBON MONOXIDE/MOLECULE-MOLECULE COLLISIONS 
Information theoretic analysis of single collision energy transfer 
from highly vibrationally excited KBr , 2:1844 
CARBON MONOXIDE/POLLUTION REGULATIONS 
Progress in the implementation of motor vehicle emission 
standards through June 1975, 2:1501 (EPA-230/1-76-001 ) 
CARBON MONOXIDE/PRODUCTION 
Analysis of carbon monoxide production in multihundred-watt 
heat sources during storage, 2:337 (LA-6376-MS) 
CARBON MONOXIDE LASERS/EFFICIENCY 
High-efficiency electric-discharge CO lasers, 2:1312 
CARBON MONOXIDE LASERS/EMISSION SPECTRA 
Characteristics of the emission spectrum of an atmospheric- 
pressure CO laser, 2:1352 
CARBON STEELS/CORROSION RESISTANCE 
Corrosion of metals in nitrate-nitrite melts at 500° C, 2:1039 
(ORNL-tr-4203(DRAFT)) 
CARBON STEELS/FRACTURE PROPERTIES 
Observations on the effect of cementite particles on the fracture 
toughness of spheroidized carbon steels, 2:998 (COO-3084- 
41) 
CARBON STEELS/STANDARDS 
Carbon and alloy steel forgings (ASME SA-541 with additional 
requirements), 2:1010 (RDT-M-2-8T(4-76)) 
Carbon steel forgings for piping components (ASME SA-105 
with additional requirements), 2:1008 (RDT-M-2-1T(4-76)) 
CARBONACEOUS MATERIALS/GASIFICATION 
Process for the production of substitute natural gas (Patent; with 
recycling of high pressure steam from wet methanation of 
carbonaceous material), 2:388 
CARBONATES/SEPARATION PROCESSES 
Electrochemical contaminant removal from aqueous media 
(Patent), 2:1137 
CARBONYLS/STRUCTURAL CHEMICAL ANALYSIS 
X-ray and neutron diffraction studies on HW,(CO),( 
NO)(P(OCH;);). A compound with a slightly asymmetric 
hydrogen bridge bond, 2:1173 
CARBOXYLIC ACID ESTERS/HYDROLYSIS 
Calculations of steric hindrance in ester hydrolysis based on 
estimation of van der Waals strain energies of alkanes (Gas 
phase; 298°K), 2:1174 
CARBOXYLIC ACID SALTS 
See also ACETATES 
PHTHALATES 
CARBOXYLIC ACID SALTS/CATALYTIC EFFECTS 
In situ conversion of coal. Annual report, June 1, 1975-May 31, 
1976 (Experiments with Tulopov and Muetterties catalysts), 
2:22 (PERC-0009-4) 
In situ conversion of coal, 2:1148 (PERC-0009-3) 
CARBOXYLIC ACID SALTS/CHEMICAL PREPARATION 
In situ conversion of coal, 2:1148 (PERC-0009-3) 
CARCINOGENESIS 
Regulations of enzymes in animals: effects of developmental 
processes, cancer and radiation. Progress report X, | May 
1975-30 April 1976, 2:1598 (COO-3085-51) 
CARCINOGENESIS/BIOCHEMICAL REACTION KINETICS 
Mechanism-oriented research in the evaluation of health 
problems of energy technologies, 2:1579 (BNL-21439) 
CARCINOGENS/TESTING 
Development of sampling and analytical methods for 
carcinogens. Progress report, July 1-December 31, 1975, 
2:1734 (LA-6387-PR) 
CARDIOVASCULAR DISEASES 
See also MYOCARDIAL INFARCTION 
CARDIOVASCULAR DISEASES/DIAGNOSIS 
Rationale and radiopharmaceuticals for myocardial imaging 
"TI, /sup 99m/Tc), 2:1613 (UCLA-12-1073) 
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CARDIOVASCULAR DISEASES/TEMPERATURE EFFECTS 
Dose-response relationships linking short-term air pollution 
exposures to aggravation of cardio-respiratory illness, 2:1723 
(EUR-5360( Vol.1)) 
CARDIOVASCULAR SYSTEM/INJURIES 
Report of the conference on the physiological effects of impact 
waves held at the Institute of St. Louis, France, March 17, 
1972, 2:1617 (LF-tr-99) 
CARIBOU 
See DEER 
CARPOOLING/MANAGEMENT 
Vehicle utilization, 2:859 (Y/IA-134) 
CASKS/DESIGN 
RF container (29 Aug 1975) (Engineering Materials) (Rocky 
Flats (RF) container; 3 drawings), 2:1289 (CAPE-2473) 
CASKS/PERFORMANCE TESTING 
Analysis of Type A packaging systems based on greater than 400 
individual packaging tests, 2:1283 (MLM-2340(OP)) 
CASKS/SA 
Safety analysis report for packaging: DOT-7A fiberglass-coated 
plywood box for transuranium solid waste, 2:1284 (RFP-2460) 
CASKS/SEALS 
Program for static testing cask seals (Spent fuels), 2:1285 
(SAND-76-0287) 
Program for static testing cask seals (Grayloc connector), 
2:1286 (SAND-76-0287) 
CASKS/SPECIFICATIONS 
Specifications for procurement of 55-gallon drums for storage of 
radioactive materials (11 Jul 1974) (Engineering Materials) 
(Text (5 pages)), 2:315 (CAPE-2509) 
CASKS/TESTING 
Full-scale tests of spent-nuclear-fuel shipping systems, 2:1288 
(SAND-76-5707) 
CASSAVA/BIOCHEMISTRY 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
CASSAVA/PHYSIOLOGY 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
CASSAVA/PLANT BREEDING 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
CATALASE/BIOLOGICAL RADIATION EFFECTS 
Influence of ionizing radiation of chromatin and the lipid 
metabolism of birds (Chickens), 2:1680 (ERDA-tr-151) 
CATALASE/METABOLISM 
Influence of ionizing radiation of chromatin and the lipid 
metabolism of birds (Chickens), 2:1680 (ERDA-tr-151) 
CATALYSTS/CHEMICAL PREPARATION 
Catalyst for the manufacture of gases containing methane 
(Patent; Al-Ni compounds), 2:385 
CATALYSTS/PERFORMANCE TESTING 
Gas Generator Research and Development BI-GAS process. 
Quarterly report, January-March 1976, 2:9 (FE-1207-13) 
CATALYSTS/POISONING 
Sulfur poisoning of catalysts. Quarterly progress report, 1 
January-31 March 1976, 2:424 (PERC-0060-3) 
CATALYSTS/REGENERATION 
Combustion regeneration of hydrocarbon conversion catalyst 
with recycle of high temperature regenerated catalyst 
(Patent), 2:147 
Zinc halide hydrocracking process for distillate fuels from coal. 
Quarterly technical progress report, February 1-April 30, 
1976, 2:47 (FE-1743-20) 
CATALYTIC CONVERTERS 
Removal of NO/sub x/ pollutant by catalytic combustion 
reactions (On SnO,/Cr,O, and Al,O,/Cn,O;), 2:973 
CATALYTIC CONVERTERS/CATALYSTS 
Catalyst for purifying exhaust gases (Patent), 2:975 
Catalyst for the elimination of pollutants in exhaust gases; 
catalyst resistant to sulfur poisoning; catalyst containing an 
even distribution of promoters (Patent), 2:966 
CATALYTIC CONVERTERS/FABRICATION 
Method for the production of exhaust and waste gases purifying 
catalysts (Patent), 2:970 
CATARACTS/ETIOLOGY 
Biochemical studies on the ocular lens in relation to 
catartogenesis. Progress report, July 1, 1975-June 30, 1976, 
2:1608 (TID-27065) 
CATECHOLAMINES/BIOLOGICAL RADIATION EFFECTS 
Effect of intraventricular administration of 6-hydroxy-dopamine 
on the stress increase in the plasma corticosterone caused by 
irradiation (X radiation), 2:1684 (ERDA-tr-151) 
CATHODE RAY TUBES/DESIGN 
Methods and apparatus for recording well-logging measurements 
(Patent; CRE recorder), 2:1420 





CATTLE 


CATTLE 
See also COWS 
CATTLE/BODY TEMPERATURE 
Short range passive telemetry by modulated backscatter of 
incident cw rf carrier beam, 2:1574 (LA-UR-76-809) 
CATTLE/RADIATION MONITORING 
Animal investigation program 1972 annual report ('*"I, "Cs, 
%Zr, Sr, Pu, Pu, *Hg, U, °H in tissues), 2:1498 (NERC- 
LV-539-35) 
CATTLE/TEMPERATURE MEASUREMENT 
Short range passive telemetry by modulated backscatter of 
incident cw rf carrier beam, 2:1574 (LA-UR-76-809) 
CAVITIES 
See also BOREHOLES 
CAVITIES/FLUID FLOW 
Flow through porous media from a nuclear cavity, 2:1457 
(UCRL-77415) 
CEA MARCOULE/RADIOACTIVE WASTE PROCESSING 
Current development of the process of continuous vitrification 
of solutions of fission products (Design and operation of 
—— continuous vitrification installation), 2:303 (BNWL- 
tr- ) 
CELL CULTURES/SURVIVAL TIME 
Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 
CELL FLOW SYSTEMS 
Computation of DNA synthesis rates from flow 
microfluorometric histograms. I. Theory, 2:1581 (ORNL/CSD- 


1) 
CELL FLOW SYSTEMS/REVIEWS 
Review of rapid cell analysis and automation of disease diagnosis 
using flow microfluorometry, 2:1592 (LA-UR-76-1286) 
CELL FLOW SYSTEMS/USES 
Review of rapid cell analysis and automation of disease di i 
using flow microfluorometry, 2:1592 (LA-UR-76-1286) 
CELL KILLING/BIOLOGICAL RADIATION EFFECTS 
Dose rate studies with fission spectrum neutrons, 2:1696 
CELL MEMBRANES/PERMEABILITY 
Studies of membrane structure by freeze-etching. Progress 
report, 1 July 1975-30 June 1976 (Erythrocyte membranes), 
2:1616 (COO-2423-5) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLULOSE/ACID HYDROLYSIS 
Production of ethanol from materials containing cellulose 
(Economic feasibility), 2:423 (NP-20973) 
CELLULOSE/ANAEROBIC DIGESTION 
Production of ethanol from materials containing cellulose 
(Economic feasibility), 2:423 (NP-20973) 
CELLULOSE/ENZYMATIC HYDROLYSIS 
Production of ethanol from materials containing cellulose 
(Economic feasibility), 2:423 (NP-20973) 
CELLULOSE/FERMENTATION 
Production of ethanol from materials containing cellulose 
(Economic feasibility), 2:423 (NP-20973) 
Progress report: Biochemistry of methanogenesis, 2:383 (SRO- 
888-1) 
CELLULOSE ESTERS/IMPACT SHOCK 
Ejection of material from shocked surfaces, 2:1809 
CENTRAL RECEIVERS/DESIGN 
Central Receiver Solar Thermal Power System, Phase 1. CDRL 
Item 10. First quarterly technical progress report, 2:468 
(SAN-1108-76-1) 
CENTRAL RECEIVERS/PERFORMANCE 
Status report on a high temperature solar energy system, 2:470 
(SAND-74-8017) 
CERAMICS/MEETINGS 
Special ceramics. Proceedings of the sixth symposium on special 
ceramics held at Stoke-on-Trent, England, July 9-11, 1974, 


2:1049 
CERAMICS/PHYSICAL PROPERTIES 
Research and development of high-temper<ture materials for 
MHD installation assemblies, 2:922 (JPRS-67586) 
CERAMICS/SEALS 
Development of a low-permeability glass-ceramic to seal to 
= (For long-life vacuum tubes), 2:982 (SAND-74- 
0140) 


CERAMICS/SINTERING 
Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (COO- 
2390-10) 
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CERATITIS CAPITATA/RADIOSTERILIZATION 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
CEREALS 
See also BARLEY 
RICE 
CEREALS/BIOLOGICAL RADIATION EFFECTS 
Development of new techniques of using irradiation in the 
genetic improvement of warm season grasses and an 
assessment of the — and cytogenetic effects. P 
report, May 1, 1975-April 30, 1976, 2:1654 (SRO-637-5) 
CEREALS/MUTATIONS 
Development of new techniques of using irradiation in the 
genetic improvement of warm season grasses and an 
assessment of the genetic and cytogenetic effects. Tess 
report, May |, 1975-April 30, 1976, 2:1654 (SRO-637-5) 
CEREALS/PLANT BREEDING 
Development of new techniques of using irradiation in the 
genetic improvement of warm season grasses and an 
assessment of the genetic and cytogenetic effects. P 
report, May 1, 1975-April 30, 1976, 2:1654 (SRO-637-5) 
CERIUM/ADSORPTION 
Sorption of curium, berkelium, californium, and einsteinium on 
cation exchange resin from nitric acid solutions, 2:1134 
(CONF-760826-6) 
CERIUM/ATOM-MOLECULE COLLISIONS 
Survey of chemi-ionization reactions in accelerated atom-O, 
crossed-molecular beams, 2:1850 
CERIUM/X-RAY SPECTRA 
Influence of chemical binding on the structure of the x-ray 
spectrum in the region of the 4d absorption edges of cerium, 
2:1156 
CERIUM 144/DIFFUSION 
Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and "Be, ™Zr, "Cs, “Ce, and 
Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306(App.)) 
CERIUM 144/RADIATION MONITORING 
Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and "Be, *Zr, "Cs, '“Ce, and 
Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306(App.)) 
CERIUM 150/ENERGY LEVELS 
Nuclear Data sheets for A = 150, 2:2046 
CERIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
Annual progress report, May 1, 1975-Aril 30, 1976, 2:1026 
(UCSD-34P227XS5) 
CERIUM OXIDES/PHYSICAL PROPERTIES 
Characterization and evaluation of materials for the US-USSR 
MHD program. Progress report, October-December 1975 
(Microstructure; thermal expansion), 2:920 (BNWL-2004-1) 
CERIUM OXIDES/X-RAY SPECTRA 
Influence of chemical binding on the structure of the x-ray 
spectrum in the region of the 4d absorption edges of cerium, 
2:1156 
CERIUM SULFIDES/X-RAY SPECTRA 
Influence of chemical binding on the structure of the x-ray 
spectrum in the region of the 4d absorption edges of cerium, 
2:1156 
CERMETS/PHYSICAL PROPERTIES 
Research and development of high-temperature materials for 
MHD installation assemblies, 2:922 (JPRS-67586) 
CERMETS/PHYSICAL RADIATION EFFECTS 
LPTR irradiation of LLL metglas samples, 2:1082 (UCID- 
17161) 
CESIUM/ADSORPTION 
Adsorption energy of Cs and K on refractory carbides, 2:1074 
Adsorption of cesium onto polycrystalline tantalum surfaces, 
2:1025 (TID-27053) 
CESIUM/ATOM-ATOM COLLISIONS 
Inelastic scattering of light and transitions of colliding atoms to 
bound molecular states, 2:1833 
CESIUM/CHEMICAL REACTIONS é 
Action of cesium on ethylene and other compounds (Propylene, 
benzene, styrene, CO,), 2:1151 (RFP-Trans-201) 
Effect of alkali metals on carbon dioxide (Reaction of Na, K, 
Rb, or Cs), 2:1153 (RFP-Trans-193) 
Study of the reaction between cesium and carbon dioxide, 
2:1152 (RFP-Trans-194) 
CESIUM/EVAPORATION 
Stabilization of simulated commercial waste calcine, 2:311 (ICP- 
1087) 
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CESIUM/ION-ATOM COLLISIONS 

Technical progress report, October 1, 1974-September 30, 1975 
(Summaries of research activities at Wisconsin Univ.), 2: 1824 
(COO-7Bs15) 

CESIUM 129/ELECTRON CAPTURE DECAY 

Levels of odd-mass Xe populated in the beta decay of '°Cs, and 

133], 2:2038 
CESIUM 137/BIOLOGICAL ACCUMULATION 

Ecological behavior and effects of radionuclides in southeastern 
ecosystems. Progress report: a three year review, June 1975- 
June 1976, 2:1716 (ORO-2412-65) 

CESIUM 137/DIFFUSION 

Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and "Be, ®Zr, "Cs, “Ce, and 
Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306( App. )) 

Health and Safety Laboratory environmental quarterly, March 1- 
June 1, 1976 (Fallout, natural radioactivity, and lead in 
environmental samples from USA, India, and Taiwan during 
1976), 2:1495 (HASL-306) 

CESIUM 137/RADIATION DOSE DISTRIBUTIONS 

Radioisotope studies utilizing a low level whole body counter 
and clinical applications of activation analysis. Progress report 
(Nuclear medicine research studies), _ (ORO-2401-94) 

CESIUM 137/RADIATION MONITORIN 

Animal investigation program 1972 aw report ('41, '57Cs, 
%Zr, Sr, Pu, Pu, Hg, U, °H in tissues), 2:1498 (NERC- 
LV-539- 35) 

Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and *7Be, *Zr, "Cs, “Ce, and 
Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306( App. )) 

CESIUM 137/RADIOECOLOGICAL CONCENTRATION 

Distributions of transuranium nuclides in sediments and biota of 
the North Atlantic Ocean, 2:1556 (COO-3563-34) 

Ecological behavior and effects of radionuclides in southeastern 
ecosystems. Progress report: a three year review, June 1975- 
June 1976, 2:1716 (ORO-2412-65) 

Transuranic elements in marine environments (Atlantic Ocean), 
2:1555 (COO-3563-31) 

CESIUM 137/RADIOISOTOPE HEAT SOURCES 

Pacific Northwest Laboratory quarterly report to ERDA Nuclear 
Research and Applications Division, January-March 1976 
(Use of ®SrF, and “CsCl WESF capsules as heat sources), 
2:339 (BNWL-1845-22) 

CESIUM CHLORIDES/ADSORPTION 

Mean adsorption lifetimes of cesium chloride on nickel surfaces 

(Pulsed-molecular-beam method of study), 2:1140 
CESIUM COMPOUNDS/THERMODYNAMIC PROPERTIES 

Chemical behavior of oxide fuels; vaporization and stoichiometry 
of carbide and nitride fuels; trapping by lithium in fusion 
reactors, 2:266 (ANL-75-48) 

_ CESIUM SILICATES/THERMAL EXPANSION 
Thermal expansion of mixed-alkali silicate glasses, 2:1114 
CETACEANS/ABUNDANCE 

Distribution and abundance of marine mammals of south 
Florida: preliminary results (Dolphin (Tursiops truncatus); 
Manatee (Trichechus manatus)), 2:1533 

CETACEANS/DISTRIBUTION 

Distribution and abundance of marine mammals of souti: 
Florida: preliminary results (Dolphin (Tursiops truncatus); 
Manatee (Trichechus manatus)), 2:1533 

CHAR OIL ENERGY DEVELOPMENT PROCESS 
See COED PROCESS 
CHARCOAL/SORPTIVE PROPERTIES 

Behavior of highly radioactive iodine on charcoal in moist air, 

2:293 (CONF-760822-9( DRAFT )) 
CHARCOAL/SYNTHESIS 
Process for producing solid industrial fuel (Patent; from woody 
vegetable material with fuel gas by-product), 2:384 
CHARGED-PARTICLE REACTIONS 
See also ALPHA REACTIONS 
DEUTERON REACTIONS 
ELECTRON REACTIONS 
HEAVY ION REACTIONS 
PROTON REACTIONS 
TRITON REACTIONS 
CHARGED-PARTICLE REACTIONS/CROSS SECTIONS 
Exact Doppler broadening of tabulated cross sections (SIGMA 1 
kernel broadening method), 2:1993 
CHARGED-PARTICLE TRANSPORT THEORY/CHERENKOV 
RADIATION 
Possibility of Cernkov emission of -y quanta by electrons, 2:1927 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 


CHEMICAL EXPLOSIVES/DETONATIONS 


CHARM PARTICLES 
Gauge theories: how does it stand, 2:1937 
ar htt pee tet STATE 
The rties of the eta’/subc/ meson, 2:1920 
CHARM A PARTICLES/ENERGY SPECTRA 
Newly discovered resonances, 2:1946 
CHARM PARTICLES/LEPTONIC DECAY 
Limit on acca, of charmed particles in association with the 
J, 2:1 
CHARM PARTICLES/NUCLEONS 
Char, ; — violations in the GIM model, 2:1966 (RLO- 
-128) 
CHARM PARTICLES/PARTICLE PRODUCTION 

Limit on production of charmed particles in association with the 
J, 2:1896 

Observation of a narrow charged state at 1876 MeV/c? decaying 
to an exotic combination of Kaz, 2:1873 

Search for charmed hadrons using a direct-muon trigger, 2:1904 

Strange particle production in neutrino interactions (Rate lower 
limits), 2:1876 oe 

CHARM PARTICLES/REST MASS 

Contribution of two-photon mechanism to the real part of the 
K/subL/yieldszu-bar decay amplitude and estimates of the 
masses of charmed particles, 2:1938 

CHARS/BIBLIOGRAPHIES 
Literature survey: coal associated wastes (1900 to 1972), 2:67 
CHARS/GASIFICATION 

Conceptual commercial design and commercial feasibility 
evaluation for clean boiler fuel facility. Volume I. Conceptual 
commercial design, 2:12 (FE-1772-13(Vol.1)) 

CHEMICAL ANALYSIS 
See also ABSORPTION SPECTROSCOPY 
FLUORESCENCE SPECTROSCOPY 
RADIOMETRIC ANALYSIS 
CHEMICAL ANALYSIS/DATA PROCESSING 

Laboratory data management for the Environmental Protection 

Agency (For data on samples only), 2:2262 (UCRL-52054) 
CHEMICAL EFFLUENTS/AIR POLLUTION 

Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 

CHEMICAL EFFLUENTS/ENVIRONMENTAL EFFECTS 

Energy and technology review, 2:1468 (UCRL-52000-76-5) 

CHEMICAL EFFLUENTS/MONITORING 

User's guide to the LIRAQ model: an air pollution model for the 

San Francisco Bay Area, 2:1484 (UCRL-51983) 
CHEMICAL EXPLOSIONS/PRESSING 

Pressing procedure for PBX 9501. Period covered: January- 
March 1976. Normal process development endeavor No. 105, 
2:1431 (MHSMP-76-17C) 

CHEMICAL EXPLOSIVES 
See also TATB 
CHEMICAL EXPLOSIVES/AGING 

Determination of degree of cure of isothermally aged LX-13, 

J -March 1976, 2:1430 (MHSMP-76-17B) 
CHEMICAL EXPLOSIVES/BINDERS 

Investigation of the crystallinity of Kel-F, Viton, and Estane. 
Period covered: January-March 1976. Normal process 
development endeavor No. 106, 2:1439 (MHSMP-76-17L) 

Synthesis of advanced binder and plasticizer components (For 
PBX), 2:1446 (UCRL-13507) 

CHEMICAL EXPLOSIVES/CHEMICAL ANALYSIS 

Assay of TCTNB for T,CDNB and TCDNB. Period covered: 
January-March 1976. Normal process development endeavor 
No. 106, 2:1438 (MHSMP-76-17K) 

Component assay of LX-09. Period covered: January-March 
1976. Normal process development endeavor No. 223, 2:1443 
(MHSMP-76-17U) 

CHEMICAL EXPLOSIVES/CHEMICAL PREPARATION 

LX-13 processing. report, January-March 1976, 2:1429 
(MHSMP-76-17A) 

TATB particle size experiment: 30-litre reactor. Period covered: 
January-March 1976. Normal process deve’ ent endeavor 
No. 106 (RX-03-BB), 2:1433 (MHSMP-76-17F) 

TATB process research studies. Final report, August 1975- 
March 1976, 2:1447 (UCRL-13681) 

Wet blending evaluation: 30-litre reactor, January-March 1976 
(RX-03-BB), 2:1434 (MHSMP-76-17G) 

CHEMICAL EXPLOSIVES/COMPRESSION STRENGTH 

Effects of test speed on mechanical of RX-03-BB, 
January-March 1976, 2:1436 (Hse 7 P-76-171) 

CHEMICAL EXPLOSIVES/DETO 
Initiation sensitivity of HNS I Mallets br HIN HNS Il MDF as a 
function of pellet density and MDF ing, 2:1426 (MHSMP- 

76-14) 

Initiation sensitivity of LX-10 by a small ow confined LX- 

13. Period covered: January-March 1976. N cae gee 

development endeavor No. 201, 2:1441 (MHSMP-76-17N) 





CHEMICAL EXPLOSIVES/DETONATIONS 


Pressure dependence of solid explosives initiation (Plastic 
bonded octogene or single octogene crystals), 2:1232 
TATB performance and sensitivity. Period covered: January- 
March 1976. Normal process development endeavor No. 106, 
2:1440 (MHSMP-76-17M) 
Two-dimensional — ae and heterogeneous detonation 
wave propagation, 2:1425 (LA-6259) 
CHEMICAL EXPLOSIVES/EQUATIONS OF STATE 
High explosive characterization for the dice throw event, 2:1448 
(UCRL-52042) 
CHEMICAL EXPLOSIVES/HEAT TREATMENTS 
Thermal growth and mechanical p’ of RX-03-BB. Period 
covered: January-March 1976. Normal process development 
endeavor No. 106, 2:1437 (MHSMP-76-17J) 
CHEMICAL EXPLOSIVES/MATERIALS RECOVERY 
Reclaiming experiments: 30-litre reactor, Jan -March 1976 
(Machine cuttings of RX-03-BB), 2:1435 (MHSMP-76-17H) 
CHEMICAL EXPLOSIVES/MIXING 
Wet blending evaluation: 30-litre reactor, January-March 1976 
(RX-03-BB), 2:1434 (MHSMP-76-17G) 
CHEMICAL EXPLOSIVES/PARTICLE SIZE 
TATB particle size experiment: 30-litre reactor. Period covered: 
January-March 1976. Normal process development endeavor 
No. 106 (RX-03-BB), 2:1433 (MHSMP-76-17F) 
CHEMICAL EXPLOSIVES/PERFORMANCE 
Physical, stability, and sensitivity properties of liquid explosives, 
2:1452 (UCRL-78154) 
CHEMICAL EXPLOSIVES/PHYSICAL PROPERTIES 
Physical, stability, and sensitivity properties of liquid explosives, 
2:1452 (UCRL-78154) 
CHEMICAL EXPLOSIVES/PRESSING 
LX-10 pressing studies. Period covered: January-March 1976. 
Nomal process development endeavor No. 105, 2:1432 
(MHSMP-76-17E) 
CHEMICAL EXPLOSIVES/PYROLYSIS 
Thermal decomposition and reaction of confined explosives 
(TNT, TATB, LX-04, LX-10), 2:1453 (UCRL-78245) 
CHEMICAL EXPLOSIVES/RECOVERY 
Reclaiming of machine cuttings of RX-03-BB in 300-gal kettle, 
2:1427 (MHSMP-76-15A) 
CHEMICAL EXPLOSIVES/STABILITY 
Stability of multiatmosphere H,-F,-O, mixtures for HF laser 
studies, 2:1454 
CHEMICAL EXPLOSIVES/TENSILE PROPERTIES 
Effects of test on mechanical ies of RX-03-BB, 
January-March 1976, 2:1436 (MHSMP-76-171) 
CHEMICAL EXPLOSIVES/TESTING 
Classification of explosives. Period covered: January-March 
1976. Normal process development endeavor No. 216 
(Transportation hazards), 2:1442 (MHSMP-76-17S) 
CHEMICAL EXPLOSIVES/THERMAL CONDUCTIVITY 
Thermal conductivity of HNS, 2:1428 (MHSMP-76-16) 
CHEMICAL INDUSTRY/ON-LINE CONTROL SYSTEMS 
Microcomputer systems for chemical process control, 2:2256 
CHEMICAL LASERS/EFFICIENCY 
Studies of a high-energy HF laser using an electron-beam-excited 
mixture of high-pressure F, and H,, 2:1357 
CHEMICAL LASERS/ENERGY TRANSFER 
Optical energy extraction from electron-beam-initiated H,-F, 
mixtures, 2:1358 
CHEMICAL LASERS/FLUID MECHANICS 
Gas-dynamic and chemical lasers: gas dynamics, 2:1311 
CHEMICAL LASERS/KINETICS 
Chemical lasers, 2:1310 
CHEMICAL LASERS/OPTICAL PROPERTIES 
Observation of optical inhom ities in the active medium of 
an F,+D, (H,)+CO, chemical laser, 2:1348 
CHEMICAL LASERS/OXIDATION 
Chemical laser based on CO+0.50, oxidation reaction in a 
supersonic stream, 2:1353 
CHEMICAL LASERS/REVIEWS 
Chemical lasers, 2:1310 
Continuous flow combustion lasers: a review (123 references), 
2:1302 
Stability of multiatmosphere H,-F,-O, mixtures for HF laser 
studies, 2:1454 
CHEMICAL LASERS/STIMULATED EMISSION 
Supersonic chemical CO, laser utilizing mixing of atomic 
uterium with ozone and carbon dioxide, 2:1351 
CHEMICAL REACTION KINETICS 
Collisional transition probability and non-equilibrium 
unimolecular rate, 2:1155 
Semiclassical theory for non-separable systems: construction of 
’* action-angle variables for reaction rate constants, 
2:1146 (LBL-4991) 
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CHEMICAL REACTION KINETICS/SEMICLASSICAL 
APPROXIMATION 
= developments in semiclassical mechanics: eigenvalues 
and reaction rate ———, ro 1987 (LBL-4998) 
CHEMICAL REACTORS/DES 
Multiple bubble-collectin ting ae plates in a fluidized 


h Ifurization of heavy oil (Patent), 2:143 
CHEMICAL REACTORS/TESTING 
High mass flux coal gasifier. Quarterly technical progress report, 
Feb 1976-April 1976, 2:17 (FE-2204-1) 
wen ye IOLOG = ve meenype he mp nen on 

Growth, development of embryos, chic egg la hens 
irradiation before and during incubation (Game tr Toy 
2:1678 (ERDA-tr-151) 

CHILDREN/HEALTH HAZARDS 
Evaluation of health hazards for populations exposed to 
ric irritants; methodology aspects, 2:1731 (EUR- 
Pe aes ol. se 
long-term effects on health of air pollution, 2:1732 
Sve R53 Vol.i)) 

Variations in biological ters in school children in areas 
with different degrees of high air pollution, 2:1727 (EUR- 
5360( Vol.1)) 

CHILDREN/MORTALITY 

Evaluation of health hazards for 
atmospheric irritants; methodology 
5360(Vol.1)) 

CHILDREN/RESPIRATORY SYSTEM DISEASES 

Evaluation of health hazards for populations exposed to 
atmospheric irritants; methodology aspects, 2:1731 (EUR- 
5360( Vol.1)) 

Relationship of air pollution to prevalence of lower respiratory 
illness and lung function in Australian school children, 2:1473 
(EUR-5360(Vol.1)) 

CHLORIDES/CHEMICAL REACTION YIELD 

Kinetics of formation of chloride ions in atmospheric-pressure 
flames by HCl + e~ yields Cl- + H (In H, or C,H, flames with 
Cl, added), 2:367 

CHLORIDES/RADIOSENSITIVITY EFFECTS 

Differences in the accumulation of cystamine in bone marrow 
cells, determined by the nature of salt-forming anions 
(Gamma radiation), 2:1685 (ERDA-tr-151) 

CHLORINATED ALIPHATIC HYDROCARBONS/CHEMICAL 

REACTIONS 

Direct identification of products and measurement of branching 
ratios for the reactions of oxygen atoms with vinylfluoride, 
vinylchloride, and vinylbromide, 2:1229 

CHLORINATED AROMATIC HYDROCARBONS/INGESTION 

Biological effects of the polychlorinated biphenyls in nonhuman 
primates, 2:1721 (EUR-5360(Vol.1)) 

CHLORINATED AROMATIC 

HYDROCARBONS/METABOLISM 

Biological effects of the polychlorinated biphenyls in nonhuman 
primates, 2:1721 (EUR-5360(Vol.1)) 

CHLORINATED AROMATIC HYDROCARBONS/TOXICITY 

Biological effects of the Se biphenyls in nonhuman 
primates, 2:1721 (EUR-5360(Vol.1)) 

CHLORINE/COMBUSTION 

Combustion of a subme: gaseous oxidizer jet in a liquid 

metal (Combination of Na by Cl, jet), 2:1222 
CHLORINE 35/HIGH SPIN STATES 

Decay schemes for high-spin states in * ** "Cl and *’Ar from 

heavy-ion fusion-evaporation reactions (J,a), 2:2013 
CH E 36/HIGH S STATES 

Decay schemes for high-spin states in * ** *°C! and *’Ar from 

heavy-ion fusion-evaporation reactions (J,m), 2:2013 
CH E 37/HIGH S STATES 

Decay schemes for high-spin states in * ** "Cl and *’Ar from 

heavy-ion fusion-ev: tion reactions (J,m), 2:2013 
CHLORINE IONS/ION-ATOM COLLISIONS 

Evidence for nonstatistical lation of configurations in Li- 
like neon following Cl/sup 13+/ yields Ne collisions, 2:1848 

Formation of beams of neutral C, O, F, and Cl atoms by 
electron detachment, 2:1831 

Heavy-ion excitation of autoionization states in helium (Double 
excitation), 2:1828 (RLO-1388-326) 

CHLORINE IONS/ION-MOLECULE COLLISIONS 

Formation of beams of neutral C, O, F, and Cl atoms by 

electron detachment, 2:1831 
CHLOROFORM/DETONATIONS 

Detonation characteristics of some liquid mixtures of 
nitromethane and chloroform or bromoform, 2:1233 

Detonation characteristics of some liquid mixtures of 
nitromethane and chloroform or bromoform, 2:1233 

CHLOROFORM/OPTICAL og ng 

Electronic properties of liquids November |, 

1975-October 31, 1976, 2: iat3 ( RO-31 61-19) 


ulations eé: 
aspects, 2:1731 (EUR- 
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CHOLESTEROL/BIOLOGICAL RADIATION EFFECTS 

Effects of whole-body x irradiation on the composition and 
metabolism of lipids of the rat brain, 2:1673 (ERDA-tr-151) 

Influence of ionizing radiation of chromatin and the lipid 
metabolism of birds ner 2:1680 (ERDA-tr-151) 

CHOLESTEROL/METABOLIS 

Influence of ionizing pn i of chromatin and the lipid 

metabolism of birds (Chickens), 2:1680 (ERDA-tr-151) 
CHOLESTEROL/OPTICAL PROPERTIES 

Electronic properties of liquids. Progress report November 1, 

1975-October 31, 1976, 2:1413 (ORO-3861-19) 
CHROMATES/CHEMICAL PREPARATION 

Synthesis of calcium chromate (For thermal batteries), 2:1144 
(GEPP-226) 

CHROMATIN/BIOLOGICAL RADIATION EFFECTS 

Influence of ionizing radiation of chromatin and the lipid 
metabolism of birds (Chickens), 2:1680 (ERDA-tr-151) 

CHROMATIN/METABOLISM 

Influence of ionizing radiation of chromatin and the lipid 

metabolism of birds (Chickens), 2:1680 (ERDA-tr-151) 
CHROMATOGRAPHY/AUXILIARY SYSTEMS 

Inexpensive drop counter for use with fraction collectors 
(Optical system for counting drops from liquid 
Reeticmey on  h apparatus), 2:1414 (SRO-854-8) 

CHROMIUM/E) IN SPECTROSCOPY 

Determination of trace elements in uranium and aluminum by 
emission spectrographic methods, 2:1129 (INER-0202) 

Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spectrography, 2:1135 (INER-0201) 

CHROMIUM/REMOVAL 

Portsmouth gaseous diffusion plant environmental monitoring 

report for calendar year 1975, 2:1494 (GAT-866) 
CHROMIUM/SEPARATION PROCESSES 

Electrochemical contaminant removal from aqueous media 

(Patent), 2:1137 
CHROMIUM COMPLEXES/STRUCTURAL CHEMICAL 

ANALYSIS 

Spectroscopic identification of the binary dinitrogen complxes of 
chromium in low-temperature matrices, 2:1157 

CHROMIUM COMPOUNDS/CHEMICAL REACTIONS 

One electron transfer redox potentials of free radicals. I. The 
formation of CrO?,* in the reaction of Cr*+ + O, in aqueous 
acid solutions. es ers report, September 1, 1975-July 1, 

1976, 2:1189 (COO-3221-39) 
CHROMIUM NITRIDES/CHEMICAL PROPERTIES 

Spegtroscopic identification of the binary dinitrogen complxes of 
cffomium in low-temperature matrices, 2:1157 

CHROMIUM NITRIDES/STRUCTURAL CHEMICAL 

ANALYSIS 

Spectroscopic identification of the binary dinitrogen complxes of 
chromium in low-temperature matrices, 2:1157 

CHROMIUM OXIDES/CATALYTIC EFFECTS 

Removal of NO/sub x/ pollutant by catalytic combustion 

reactions (On SnO,/Cr,O; and Al,O,/Cn,O;), 2:973 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 

RESISTANCE 

Corrosion of metals in nitrate-nitrite melts at 500° C, 2:1039 
(ORNL-tr-4203(DRAFT)) 

CHROMIUM-MOLYBDENUM STEELS/CREEP 

Creep-rupture properties of Incoloy 800H, 2-1/4 Cr-1 Mo, and 
Hastelloy X alloys in simulated HTGR environment (900 to 
1600°F ), 2:1002 (GA-A-13876) 

Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2:1007 
(ORNL-5150) 

CHROMIUM-MOLYBDENUM STEELS/FATIGUE 

Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2:1007 
(ORNL-S5S150) 

CHROMIUM-MOLYBDENUM STEELS/TENSILE PROPERTIES 

Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2:1007 
(ORNL-S5150) 

CHROMOSOMAL ABERRATIONS/ETIOLOGY 

Are chromosomal changes related to etiologic agents, 2:1591 
(FMI-1000-767) 

CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 

Ability of biogenic monoamines to decrease the radiation 
damage to Ehrlich’s ascites carcinoma cells in experiments in 
vitro (Adrenaline, noradrenaline, serotonin, MEA), 2:1638 
(ERDA-tr-151) 

Comparison of the effectiveness of gamma rays and fission 
spectrum neutrons according to he test of chromosome 


aberrations induced in human peripheral blood lymphocytes in 
vitro, 2:1637 (ERDA-tr-151) 
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Frequency of chromosome aberrations in bone marrow cells of 
lethally irradiated rats, treated with homologous DNA 
(Gamma radiation), 2:1636 (ERDA-tr-151) 

Influence of the length of the carbon chain in the aliphatic series 
of diisothiuronium compounds on the donor properties and 
pov enon activity (Gamma radiation, mice, hamster cells, 
diisothiuronium propane, diisothiuroni 91 
(ERDA-tr-151) 

CHROMOSOMES/BIOLOGICAL RADIATION EFFECTS 

Radiation and biophysical studies on cells and viruses. Progress 
report, 1 April 1975-31 March 1976 (Gamma radiation, 

particle beams, alpha particles), 2:1632 (ORO-2832- 171) 
CHROMOSOMES/ELECTRON MICROSCOPY 

Radiation and biophysical studies on cells and viruses. Progress 
report, 1 April 1975-31 March 1976 (Gamma radiation, 
particle beams, alpha particles), 2:1632 (ORO-2832-171) 

CHRONIC IRRADIATION 

Effects of small doses of radiation of spermatogenesis, 2:1677 
(ERDA-tr-151) 

CHYMOTRYPSIN/BIOLOGICAL RADIATION EFFECTS 

Role of structural changes in the inactivation of a-chymotrypsin 
in the case of gamma irradiation in solution, 2:1627 (ERDA- 
tr-151) 

CHYMOTRYPSIN/INACTIVATION 

Role of structural changes in the inactivation of a-chymotrypsin 
in the case of gamma irradiation in solution, 2:1627 (ERDA- 
tr-151) 

CHYMOTRYPSIN/MOLECULAR STRUCTURE 

Role of structural changes in the inactivation of a-chymotrypsin 
in the case of gamma irradiation in solution, 2:1627 (ERDA- 
tr-151) 

CLAMS 
See MOLLUSCS 
CLAYS/EVALUATION 

Investigations on the possibility of ultimate storage of radioactive 
waste in a subterranean argillaceous formation, 2:317 
(BNWL-tr-195) 

CLIMATES/BIOLOGICAL EFFECTS 
Revegetation research on Amchitka Island, a maritime tundra 
location in Alaska. Final report, 2:1650 (NVO-172) 
CLIMATES/ENVIRONMENTAL EFFECTS 
Storm sedimentation in the Biscayne Bay region, 2:1527 
CLINCH RIVER BREEDER REACTOR 
Status of the LMFBR development, 2:653 
CLINCH RIVER BREEDER REACTOR/DESIGN 

Clinch River Breeder Reactor Plant. Technical review, Summer 
1976, 2:640 (CRBRP-PMC-76-05) 

Present day design challenges exemplified by the Clinch River 
Breeder Reactor Plant, 2:629 (CONF-760215-4) 

CLINCH RIVER BREEDER REACTOR/LOSS OF FLOW 

Studies of unprotected loss-of-flow accidents for the Clinch 
River Breeder Reactor, 2:750 (ANL-76-51) 

CLINCH RIVER BREEDER REACTOR/PRIMARY COOLANT 

CIRCUITS 

Empirical method to calculate Clinch River Breeder Reactor 
Sm oi inlet plenum transient temperatures, 2:634 (CONF- 

8) 
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Probabilistic assessment of primary piping integrity, 2:633 
(CONF-760622-40) 

Reliability of CRBR primary piping: critique of stress-strength 
overlap method for cold-leg inlet downcomer, 2:627 (BNL- 
NUREG-21642) 

CLINCH RIVER BREEDER REACTOR/REACTOR 

COMPONENTS 

Reactor Development Program, progress report, 2:752 (ANL- 
RDP-SO) 

CLINCH RIVER BREEDER REACTOR/SHIELDS 

Analyses of TSF experiments on radiation heating in iron and 
stainless steel CRBR radial shield mockups using a 15-1/4-in.- 
diameter collimated beam source, 2:650 (ORNL/TM-5420) 

CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSURES, 

Holddown arrangement for removable cover of a pressurized 
nuclear-reactor core and method of using same (Patent), 
2:707 

COAL 
See also BITUMINOUS COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
COAL/CHEMICAL COMPOSITION 

Sulfur occurrence in coal and its relationship to acid water 

formation: literature review, 2:71 
COAL/CLEANING 

Efficiency in cleaning fine coal by froth flotation: a cell by cell 

pilot plant evaluation, 2:98 
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COAL/COMBUSTION 
Coal conversion R and D: what the government is doing, 2:3 
Coal processing technology (Book), 2:34 
Equilibrium problems in high temperature combustion, 2:102 
Trace element discharges from coal combustion for power 
production, 2:72 
COAL/DESULFURIZATION 
Method for removal of sulfur from coal (Patent), 2:5 
Potential for further lowering sulfur in intensively cleaned coal 
at mines ‘Parr formula), 2:6 
Production 2f low sulfur heavy oil from coal (Patent), 2:53 
Removing sulfur and mineral matter from coal, 2:4 
COAL/DRYING 
~~, coal in hot oil slurry using recycled steam (Patent), 


COAL/FLUIDIZED-BED COMBUSTION 
NO/sub x/ emissions from fluidized-bed coal combustors, 2:104 
COAL/HYDROGENATION 
Coal hydrogenation to produce liquids (Patent), 2:55 
Hydrogenation of coal to produce coke, pitch, and electrode 
carbon (Patent), 2:7 
In situ conversion of coal. Annual report, June 1, 1975-May 31, 
1976 (Experiments with Tulopov and Muetterties catalysts), 
2:22 (PERC-0009-4) 
Production of low sulfur heavy oil from coal (Patent), 2:53 
COAL/MARKET 
Energy, research, and technology in the European Common 
Market. Second quarterly report, 1975, 2:884 (NP-20871) 
COAL/MATERIALS HANDLING 
Coal feeder development. Phase I report (20 refs.; 154 feeder 
patents), 2:97 (FE-1973-10) 
COAL/MECHANICAL PROPERTIES 
Design optimization in underground coal systems. Interim report, 
January-March 1976, 2:78 (FE-1231-4) 
COAL/NUCLEAR REACTION ANALYSIS 
Monitoring the sulfur content of coal streams by thermal- 
neutron-capture gamma-ray analysis, 2:64 (MERC/RI-76/4) 
COAL/OXIDATION 
Oxidation of coal-water slurry feed to hydrogasifier (Patent), 


2:42 
COAL/PARTICLE SIZE 
Instruments and techniques for dynamic particle size 
measurement of coal dust. Final report, 30 Jun 1970-30 Sep 
1973, 2:81 (PB-243895) 
COAL/PYROLYSIS 
Coal processing technology (Book), 2:34 
COAL/SHOCK HEATING 
Shock heating studies. Quarterly report, March 1976-May 1976 
(Coal devolatilization studies), 2:62 (FE-2212-6) 
COAL/STANDARDS 
1975 annual book of ASTM standards. Part 26. Gaseous fuels; 
coal and coke; atmospheric analysis (Book), 2:1121 
COAL/STORAGE 
Conceptual commercial design and commercial feasibility 
evaluation for clean boiler fuel facility. Volume I. Conceptual 
commercial design, 2:12 (FE-1772-13(Vol.1)) 
1“ tion of 4 wet load of coal for transport and storage 
(Patent), 2 
COALTRANSPORT 
Continuous haulage behind remote control continuous miners in 
high seams (Conveyor belts), 2:87 
Energy transportation costs (400 to 1,000 miles). Session IV, 
2:853 


Long-distance coal transport: unit trains or slurry pipelines, 2:95 
(BM-IC-8690) 
. tion “es a wet load of coal for transport and storage 
atent), 2 
COAL DEPOSITS/DEGASSING 
Gas production from coalbeds: accomplishments and prospects, 
58 


2:5 
COAL DEPOSITS/ELECTRICAL SURVEYS 
Energy and technology, 2:74 (UCRL-52000-76-1 ) 
COAL DEPOSITS/FRACTURES 
Gas mene from coalbeds: accomplishments and prospects, 
2:58 


COAL DEPOSITS/GEOLOGY 

— ic factors affecting mining of the Pittsburgh 
oalbed. 2:7 (BM-RI-8093 ) 
COAL DEPOSITS/PERMEABILITY 

~~ roduction from coalbeds: accomplishments and prospects, 


58 
COAL DEPOSITS/STRESSES 
Structural mechanics simulations associated with underground 
coal ification (Approx. 40 refs), 2:20 (MERC/CR-76/1) 
COAL ES/COMBUSTION 
Zoned heat transfer model of a large tangentially fired 
pulverized coal boiler, 2:105 
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COAL FINES/STABILIZATION 
Stabilization of coal dust-air mixture by bluff bodies, 2: 106 
COAL Fy tect ot soar omg sha 
volatilization of pulverized coal, 2:66 
co. MGAS/COMBUSTIO 

High temperature gas turbine engine compenee materials 
testing program: Task 1. Quarterly nical matty report 
No. 3, Jan 3-A ril 4, 1976, 2 101 (FEL 65-13) 

COAL GAS, E DIES 

Phase equilibrium and volumetric properties of coal derived 
fluids. Quarterly report, March 15, 1976-June 14, 1976, 2:63 
(FE-2278-1) 

COAL GAS/SEPARATION PROCESSES 

Membrane applications to coal conversion processes. Quarterly 
report, June 5-September 4, 1975 (Cellulose acetate butyrate; 
polysulfone; 14 refs.), 2:15 (FE-2000-1) 

Membrane applications to coal conversion processes. Quarterly 
report, September 5-December 4, 1975 (Cellulose acetate, 
polysulfone), 2:16 (FE-2000-2) 

COAL GASIFICATION 

See also AGGLOMERATING ASH PROCESS 

ATGAS PROCESS 
BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COED PROCESS 
HYDRANE PROCESS 
HYGAS PROCESS 
KELLOGG PROCESS 
KOPPERS-TOTZEK PROCESS 
LURGI PROCESS 
SYNTHANE PROCESS 

COAL GASIFICATION/BI-GAS PROCESS 

Gas Generator —— and Development BI-GAS process. 
Quarterly report -March 1976, 2:9 (FE-1207-13) 

COAL GASIFICATION/CHEMICAL REACTION KINETICS 

Pulsed oxygen admission for control of combustion zone ash- 
clinkering in static oxygen-steam and air-steam gas producers, 
2:41 

COAL GASIFICATION/ECONOMICS 
Economics of coal gasification, 2:38 
COAL GASIFICATION/ELECTRONIC EQUIPMENT 

New electonic gain device for high-temperature applications 
(Integrated thermionic circuit for instrumentation for 
geothermal application, shale oil retorting, and underground 
gasification of coal), 2:1409 (LA-6339-MS) 

COAL GASIFICATION/FUEL FEEDING SYSTEMS 

Coal feeder development. Phase I report (20 refs.; 154 feeder 
patents), 2:97 (FE-1973-10) 

COAL GASIFICATION/HEAT RECOVERY 

Potential of the heat pipe in coal gasification processes, 2:19 
(LA-UR-76-954) 

COAL GASIFICATION/HEAT TRANSFER 

Potential of the heat pipe in coal gasification processes, 2:19 
(LA-UR-76-954) 

COAL GASIFICATION/IN-SITU GASIFICATION 

= rature-profile determination using frequency-domain 

reflectometry, 2:224 (UCID-17091) 
COAL GASIFICATION/INTERNATIONAL COOPERATION 

Report on the need for and possible features of a Community 
policy to promote the production of gas from coal. European 
Parliament working documents, 1974-1975. Document 
325/74, 2:21 (NP-20822) 

COAL GASIFICATION/MANUALS 
Coal processing techno! (Book), 2:34 
COAL GASIFICATION/OXIDATION 

Oxidation with water — in on egg asification of coal 
(Comparison with surface gasification), 2:29 (UCRL-Trans- 
11125) 

COAL GASIFICATION/PILOT PLANTS 

Evaluation contractor for joint CCU-A.G.A. coal gasification 
program. Quarterly technical progress report, April-June 
1976, 2:18 (FE-2240-55) 

COAL GASIFICATION/RESEARCH PROGRAMS 

Coal conversion R and D: what the government is a 

Fossil Energy Research P of the Energy Researc 
Development Administration, FY 1977, 2:1 (ERDA-76-63) 

In-depth evaluation of LLL’s R and D program for the in situ 

ification of deep coal seams (Numerous references), 2:24 
(TIC-27008) 
COAL GASIFICATION/SEPARATION PROCESSES 

Membrane applications to coal conversion processes. Quarterly 
report, mber 5-December 4, 1975 (Cellulose acetate, 
polysulfone), 2:16 (FE-2000-2) 

COAL GASIFICATION/SYNTHANE PROCESS 
Methanator for coal gasification, 2:37 
COAL GASIFICATION/WASTES 
Literature survey: coal associated wastes (1900 to 1972), 2:67 





JAN 15, 1977 


COAL GASIFICATION PLANTS/AGGLOMERATING ASH 
PROCESS 


New concepts in Btu technology, 2:36 

COAL GASIFICATION PLANTS/CONSTRUCTION 
New concepts in Btu technology, 2:36 

COAL GASIFICATION PLANTS/DESIGN 

Conceptual commercial design and commercial feasibility 
evaluation for clean boiler fuel facility. Volume I. Conceptual 
commercial design, 2:12 (FE-1772- 1XVol. 1)) 

High mass flux coal gasifier. Quarterly technical progress report, 

ebruary 1976-April 1976, 2:17 (FE-2204-1) 

New concepts in Btu technol. , 2:36 

COAL GASIFICATION PLANTS/ECONOMICS 

Conceptual commercial design and commercial feasibility 
evaluation for clean boiler fuel facility. Volume I. Conceptual 
commercial design, 2:12 (FE-1772-13(Vol.1)) 

Conceptual commercial design and commercial feasibility 
evaluation for clean boiler fuel facility. Volume II. Selections 
and evaluations. Final report, 2:13 (FE-1772-13(Vol.2)) 

Gasification: where do we stand, 2:40 

COAL GASIFICATION PLANTS/ENGINEERING 

Conceptual commercial design and commercial feasibility 
evaluation for clean boiler fuel facility. Volume II. Selections 
and evaluations. Final report, 2:13 (FE-1772-13(Vol.2)) 

Engineering support services clean boiler fuel demonstration 
plant. Quarterly progress report, April 1, 1976-June 30, 1976, 
2:14 (FE-1772- %6) 

COAL GASIFICATION PLANTS/ENVIRONMENTAL EFFECTS 

Determining emissions measurements needs for an emerging 
industry-advanced fossil fuels utilization, 2:8 (CONF-760563- 
1) 

Engineering support services clean boiler fuel demonstration 
plant. Quarterly progress report, April 1, 1976-June 30, 1976, 
2:14 (FE-1772-20) 

Gasification: where do we stand, 2 

COAL GASIFICATION PLANTS/EVALUATION 

Engineering support services clean boiler fuel demonstration 
plant. Quarterly progress report, April 1, 1976-June 30, 1976, 
2:14 (FE-1772-20) 

COAL GASIFICATION PLANTS/FINANCING 
New concepts in Btu technology, 2:36 

COAL GASIFICATION Pree FEEDING SYSTEMS 
New concepts in Btu technol 2:36 

COAL GASIFICATION PLAN /HEALTH HAZARDS 

Determining emissions measurements needs for an emerging 
industry-advanced fossil fuels utilization, 2:8 (CONF-760563- 


1) 
COAL GASIFICATION PLANTS/MATERIALS TESTING 
Materials research for clean utilization of coal. Quarterly 
progress report (Corrosion; erosive wear; chemical 
degradation, failure; CaO-Al,O;-H,O at 1000 psi steam and 
860 psi CO,), 2:11 (FE-1749-7) 
COAL GASIFICATION PLANTS/TEST FACILITIES 
High mass flux coal gasifier. Quarterly technical progress report, 
February 1976-April 1976, 2:17 (FE-2204-1) 
COAL GASIFICATION PLANTS/WATER REQUIREMENTS 
Illinois coal and water resources for coal conversion plants, 2:33 
COAL INDUSTRY/BIBLIOGRAPHIES 
Literature survey: coal associated wastes (1900 to 1972), 2:67 
COAL INDUSTRY/BIOLOGICAL EFFECTS 
Toxicologic assessment of the health effect of sulphur dioxide 
and sulfate particulates, 2:1733 (EUR-5360(Vol.1)) 
COAL INDUSTRY/ENVIRONMENTAL EFFECTS 
National Pollutant Discharge Elimination System adjudicatory 
hearing proceedings: decisions of the administrator and 
decisions of the general counsel. Volume 1. September 1974- 
December 1975, 2:1568 (NP-21119) 
Toxicologic assessment of the health effect of sulphur dioxide 
and sulfate particulates, 2:1733 (EUR-5360(Vol.1)) 
COAL INDUSTRY/FORECASTING 
Coal production and consumption in 1985., 2:73 
COAL INDUSTRY /HEALTH ARDS 
Toxicologic assessment of the health effect of sulphur dioxide 
and sulfate particulates, 2:1733 (EUR-5360(Vol.1)) 
COAL INDUSTRY/MATHEMATICAL MODELS 
Regional energy system for the planning and optimization of 
national scenarios (RESPONS). Final report. Clean coal 
energy: source-to-use economics project, 2:892 (ERDA-76- 


109) 
COAL INDUSTRY/MEETINGS 
Proceedings of the 82nd annual meeting of the Illinois Mining 
Institute, Springfield, Illinois, October 3-4, 1974, 2:86 
COAL INDUSTRY/WASTE MANAGEMENT 
National Pollutant Discharge Elimination System adjudicatory 
hearing proceedings: decisions of the administrator and 
decisions of the general counsel. Volume 1. September 1974- 
December 1975, 2:1568 (NP-21119) 


COAL MINERS/DATA ANALYSIS 


COAL INDUSTRY/WASTES 
Literature survey: coal associated wastes (1900 to 1972), 2:67 
COAL INDUSTRY /WATER RESOURCES 
Coal development alternatives: an assessment of water use and 
economic implications, 2:894 
COAL LIQUEFACTION 
See also COED PROCESS 
H-COAL PROCESS 
Coal hydrogenation to produce liquids (Patent), 2:55 
Coal liquefaction (Patent), 2:52 
Gravity settling (Patent), 2:54 
Production of Ae sulfur heavy oil from coal (Patent), 2:53 
COAL LIQUEFACTION/COED PROCESS 
Filtration of oil-from-coal, 2:48 
COAL LIQUEFACTION/FLUIDIZED BED 
Mathematical simulation of a recirculating fluidized bed, 2:50 
(ORNL/MIT-225) 
COAL LIQUEFACTION/FUEL FEEDING SYSTEMS 
Coal feeder development. Phase I report (20 refs.; 154 feeder 
patents), 2:97 (FE-1973-10) 
COAL LIQUEFACTION/H-COAL PROCESS 
Scale-up factors in the H-coal process, 2:35 
COAL LIQUEFACTION/HEATERS 
Evaluation of fired heaters for Cresap testing, 2:44 (FE-1517- 


25) 
COAL LIQUEFACTION/MANUALS 
Coal processing technology (Book), 2:34 
COAL LIQUEFACTION/RESEARCH PROGRAMS 

Coal conversion R and D: what the government is doing, 2:3 

Fossil Energy Research Program of the Energy Research and 
Development Administration, FY 1977, 2:1 (ERDA-76-63) 

COAL LIQUEFACTION PLANTS 

H-coal integrated pilot plant laboratory studies. Quarterly 

progress report, January-March 1976, 2:46 (FE-1544-25) 
COAL LIQUEFACTION PLANTS/DESIGN 

Conceptual commercial design and commercial feasibility 
evaluation for clean boiler fuel facility. Volume I. Conceptual 
commercial design, 2:12 (FE-1772-13(Vol.1)) 

COAL LIQUEFACTION PLANTS/ECONOMICS 

Conceptual commercial design and commercial feasibility 
evaluation for clean boiler fuel facility. Volume I. Conceptual 
commercial design, 2:12 (FE-1772-13(Vol.1)) 

Conceptual commercial design and commercial feasibility 
evaluation for clean boiler fuel facility. Volume II. Selections 
and evaluations. Final report, 2:13 (FE-1772-13(Vol.2)) 

COAL LIQUEFACTION PLANTS/ENGINEERING 

Conceptual commercial design and commercial feasibility 
evaluation for clean boiler fuel facility. Volume II. Selections 
and evaluations. Final report, 2:13 (FE-1772-13(Vol.2)) 

COAL LIQUEFACTION PLANTS/ENVIRONMENTAL 

EFFECTS 

Determining emissions measurements needs for an emerging 
industry-advanced fossil fuels utilization, 2:8 (CONF-760563- 


1) 
COAL LIQUEFACTION PLANTS/HEALTH HAZARDS 
Determining emissions measurements needs for an emerging 
industry-advanced fossil fuels utilization, 2:8 (CONF-760563- 


1) 
COAL LIQUIDS/CHROMATOGRAPHY 
Mass spectrometric analytical services and research activities to 
support coal-liquid characterization research. Quarterly report, 
March 9, 1976-June 8, 1976, 2:61 (BERC-0020-4) 
COAL LIQUIDS/COMBUSTION 
High temperature Bas turbine engine component materials 
testing program —— : Task 1. Quarterly technical P rogress report 
No. 3, January 3-A ril 4, 1976, 2 101 (FE-1765-13) 
COAL LIQUIDS/FIL TION 
Research on cross-flow filtration for solids removal from coal 
mee. Quarterly technical fer ey report, February 17, 
1967-May 31, 1976, 2:49 (FE-2245-3) 
Use — to separate micron-sized particles from liquid 
streams, 2:56 
COAL LIQUIDS/HYDROCRACKING 
Chemicals from coal. Quarterly technical progress report, April- 
June 1976, 2:45 (FE-1534-33) 
COAL LIQUIDS/MASS SPECTROSCOPY 
Mass spectrometric analytical services and research activities to 
support coal-liquid characterization research. Quarterly report, 
March 9, 1976-June 8, 1976, 2:61 (BERC-0020-4) 
COAL LIQUIDS/PHASE STUDIES 
Phase equilibrium and volumetric properties of coal derived 
fluids. Quarterly report, March 15, 1976-June 14, 1976, 2:63 
(FE-2278-1) 
COAL LIQUIDS/VISCOSITY 
Use solvent to separate micron-sized particles from liquid 
streams, 2:56 
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COAL MINERS/DATA ANALYSIS 
Effects of some approximations in analyses of radi 
- se = coalmine dust exposure, 2:1724 Ton 
5$360( Vol.1)) 
COAL MINERS/HEALTH HAZARDS 
Effects of some — in analyses of rad 
s3eOVel imine dust exposure, 2:1724 EUR. 


Vol.1)) 
COAL MINERS/PNEUMOCONIOSES 
Effects of some approximations in analyses of i 
Ps sd = — dust exposure, 2:1724 (EUR. 


COAL MINES/COMMUNICATIONS 

Research and development contract for coal mine 
communication system. Volume I. Sumi and results of 
system study. Final report, 2:82 (PB-2448 44897) 

Research and development contract for coal mine 
communication a. Volume 2. Report on mine visits. 
Final report, 2:83 (PB-244898) 

Research and development contract for coal mine 
communication system. Volume 3. Theoretical data base. 
Final report, 2:84 (PB-244899) 

Research and development contract for coal mine 
communication system. Volume 4. Environmental 
measurements. Research report, 2:85 (PB-244900) 

COAL MINES/DEGASSING 

Methane in mines: new Bureau technology is easing growing 

problems, 2:92 
COAL MINES/DUSTS 

Effects of some approximations in analyses of radiological 
response to coalmine dust exposure, 2:1724 (EUR- 
5360(Vol.1)) 

COAL MINES/EXPLOSIONS 

Infrared radiance and the optical detection of fires and 
explosions, 2:90 

Physical description of coal mine explosions, 2:89 

Recent research concerning extinguishment of coal dust 
explosions, 2:88 

COAL MINES/FIRES 

Criteria of incipient combustion in coal mines, 2:103 

Infrared radiance and the optical detection of fires and 
explosions, 2:90 

COAL MINES/LIGHTING SYSTEMS 
—_— research is bringing new era in mine lighting, 
794 
COAL MINES/ROOF BOLTS 
Development of titanium load cells for support load 
determination, 2:76 (BM-RI-7972) 
COAL MINES/ROOFS 
Mine roof simulator, 2:75 (BM-RI-7971) 
COAL MINES/SAFETY 

Recent research concerning extinguishment of coal dust 

explosions, 2:88 
COAL MINES/SUPPORTS 
Development of titanium load cells for support load 
determination, 2:76 (BM-RI-7972) 
COAL MINING 
See also ACID MINE DRAINAGE 
SURFACE MINING 
UNDERGROUND MINING 

Regional energy system for the — and optimization of 
national scenarios (RESPONS). Fi . Clean coal 
we source-to-use pose project, 2: 892 (ERDA-76- 
109) 

Selected geologic factors affecting mining of the Pittsburgh 
coalbed, 2:77 (BM-RI-8093) 

COAL MINING/BIBLIOGRAPHIES 
Literature survey: coal associated wastes (1900 to 1972), 2:67 
COAL MINING OL SYSTEMS 

Continuous —— behind remote control continuous miners in 

high seams (Conveyor belts), 2:87 
COAL MINING/DATA COMPILATION 
Annual report for year 1975 (Division of Mines and Quarries), 


2:835 
COAL MINING/ENVIRONMENTAL EFFECTS 
Sulfur occurrence in coal and its relationship to acid water 
formation: literature review, 2:71 
COAL MINING/MEETINGS 
ae og" of the 82nd annual meeting of the Illinois Mining 
Institute, S vingfield. Illinois, October 3-4, 1974, 2:86 
COAL MININ 
Mine noise abatement: SE ey and promise, 2:93 
= eee 
atalog o' ications and permits pertaining to minin; 
coal tose and related activities (West Viseinta), 2: "893 
(NP-20987) 
Coal production and consumption in 1985., 2:73 
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COAL MINING/SYSTEMS ANALYSIS 
ic system of coal preconversion tec ’ 
Quarterly report, January-March 1976, 2:79 (FE-1520-16) 
COAL PREPARATION/BIBLIOGRAPHIES 
Literature survey: coal associated wastes (1900 to 1972), 2:67 
COAL PREPARATION/REGULATIONS 
— of applications and permits pertaining to deep minin 
—_ pees. and related activities (West Virginia), 2:8 3 
(NP-20987) 
COAL RESERVES/MARKET 
Acquirin a reserves. Session III, 2:903 
COALCO OCESS/FEASIBILITY STUDIES 

proven Eo commercial design and commercial feasibility 
evaluation for clean boiler fuel facility. Volume I. Conceptual 
commercial design, 2:12 (FE-1772-13(Vol.1)) 

Conceptual commercial design and commercial feasibility 
evaluation for clean boiler fuel facility. Volume II. Selections 
and evaluations. Final rt, 2:13 (FE-1772-13(Vol.2)) 

COAL-FIRED MHD GENERATORS/SLAGS 
Stability of slag in turbulent MHD boundary layers, 2:924 
(SAND-76-5717) 
COASTAL REGIONS/PLANTS 
Effects of man on the shore vegetation of Biscayne Bay, 2:1508 
COASTAL WATERS 
Effects of man on the shore vegetation of Biscayne Bay, 2:1508 
COASTAL WATERS/HYDROLOGY 

Circulation and exchange processes in southeast Florida's 

coastal lagoons, 2:1529 
COASTAL WATERS/MIXING 

Transport and transfer rates in the waters of the continental 

shelf. Annual report (Atlantic Ocean), 2:1543 (COO-2185-9) 
COASTAL WATERS/SALINITY 

Aguirre environmental studies, Jobos Bay, Puerto Rico. Volume 
2. Final report, 2:1523 (PRNC-196(Vol.2)) 

COASTAL WATERS/TEMPERATURE MEASUREMENT 

Aguirre environmental studies, Jobos Bay, Puerto Rico. Volume 
2. Final report, 2:1523 (PRNC-196(Vol.2)) 

COATED FUEL PARTICLES/CHEMICAL ANALYSIS 

Evaluation of an interlaboratory comparison involving 
pyrocarbon- and silicon carbide-coated uranium-thorium 
carbide beads: Phase II, 2:267 (NBL-279) 

COATED FUEL PARTICLES/COATINGS 

Fission product retention and fuel development for advanced 

HTRs, 2:597 
COATED FUEL PARTICLES/PERFORMANCE 

Fission product retention and fuel development for advanced 

HTRs, 2:597 
COATED FUEL PARTICLES/PERFORMANCE TESTING 

Preirradiation report of fuel materials for P13T capsule 
irradiation (HTGR), 2:586 (GA-A-13343) 

COATED FUEL PARTICLES/PHYSICAL RADIATION 

EFFECTS 


HTGR fuels and core development program. Quarterly progress 
report for the period ending May 31, 1976, 2:591 (GA-A- 
13941) 

COATINGS/ELECTROPLATING 
Solar heat absorbing tubing ((Patent)), 2:497 
COAXIAL CABLES/TEMPERATURE DISTRIBUTION 
Tem re-profile determination using frequency-domain 
, 2:224 (UCID-17091) 
COBALT/CHEMICAL ANALYSIS 

Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spec ly, 2:1135 {INER-0201 ) 

COBALT/EMISSION SPECTROSCOPY 

Determination of trace elements in uranium and aluminum by 
emission spectrographic methods, 2:1129 (INER-0202) 

Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
ye a 2:1135 (INER-0201) 

COBALT, ONMENTAL EFFECTS 

Vascular plants of ee Bay, ee 1549 

COBALT 55/GIANT 
Giant dipole resonances in *,” "Co using polarized proton 
capture (Angular distributions, analyzing powers), 2:2023 
COBALT 57/ELECTRON CAPTURE DECAY 
Time reversal test in *’Fe, 2:2022 
COBALT 57/GIANT RESONANCE 
Giant dipole resonances in *,5",%Co using polarized proton 
re (Angular distributions, analyzing powers), i 2023 
COBALT 59/CHARGE DISTRIBUTION 

Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 

and Zn deduced from muonic x-ray measurements, 2:2020 
COBALT 59/GIANT RESONANCE 

Giant dipole resonances in *,*’,Co using polarized proton 

capture (Angular distributions, analyzing powers), 2:2023 
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COBALT 59/MUONIC ATOMS 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
COBALT 60/BETA-MINUS DECAY 
Beta-decay asymmetry from the decays of oriented **Mn and 
Co, 2:2021 
COBALT 62/ENERGY LEVELS 
Energy levels of Co, 2:2032 
COBALT 62/MASS 
Energy levels of Co, 2:2032 
COBALT COMPLEXES/CHEMICAL REACTION KINETICS 
Kinetics and mechanism of the conversion of a coordinated thiol 
to a coordinated disulfide by the one-equivalent oxidants 
Sw and cobalt(III) in aqueous perchloric acid, 
2:1160 


COBALT OXIDES/DIFFUSION 
Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (COO- 
2390-10) 
COBALT OXIDES/MAGNETIC PROPERTIES 
Theory of the Mott insulators NiO and CoO, 2:1069 (LA-UR- 
76-1548) 
COED PROCESS 
Filtration of oil-from-coal, 2:48 
COED PROCESS/ECONOMICS 
Char oil energy development. Volume I. final report, August 18, 
1971-June 30, 1975, 2:43 (FE-1212-T-9) 
COED PROCESS/ENGINEERING 
Char oil energy development. Volume I. final report, August 18, 
1971-June 30, 1975, 2:43 (FE-1212-T-9) 
COED PROCESS/PILOT PLANTS 
Char oil energy development. Volume I. final report, August 18, 
1971-June 30, 1975, 2:43 (FE-1212-T-9) 
COFFEE PLANTS/PLANT BREEDING 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
COKE/STANDARDS 
1975 annual book of ASTM standards. Part 26. Gaseous fuels; 
coal and coke; atmospheric analysis (Book), 2:1121 
COKE-OVEN GAS 
See COAL GAS 
COKING/WASTES 
Literature survey: coal associated wastes (1900 to 1972), 2:67 
COLD TRAPS/PERFORMANCE 
Examination of the cold trap contents for the endurance test 
facility (LMFBR), 2:647 (JAPFNR-224) 
COLLISION MATRIX 
See S MATRIX 
COLLISIONAL PLASMA/DRIFT INSTABILITY 
Effect of electron-ion heat exchange and electron thermal 
conductivity on the drift instability of a weakly collisional 
finite-B plasma, 2:2184 
Measurement of temperature fluctuations and wave-induced 
losses associated with the drift-Alfven instability in a finite-B 
collisional plasma, 2:2194 
COLLISIONAL PLASMA/HEAT TRANSFER 
Effect of electron-ion heat exchange and electron thermal 
conductivity on = = instability of a weakly collisional 
finite-8 plasma, 2:218 
COLLISIONAL PLASMA/ION DRIFT 
Ion drift velocity measurement in a collisional plasma, 2:2150 
(IPPJ-216) 
COLLISIONLESS PLASMA/HELMHOLTZ INSTABILITY 
Kinetic theory of magnetohydrodynamic Kelvin-Helmholtz 
instability, 2:2187 
COLONIES 
See POPULATIONS 
COLOR MODEL 
Magnetic charge, 2:1926 
COLOR MODEL/BOUND STATE 
Local gauge invariance and the bound-state nature of hadrons 
(Quarks, gluons, hadron degrees of freedom), 2:1942 
COLOR MODEL/GAUGE INVARIANCE 
World of basic attributes: valency and color (Scale invariance, 
structure functions, quarks), 2:1917 
COLOR MODEL/MULTIPLE PRODUCTION 
Hadron multiplicity in color-gauge-theory models, 2:1943 
COLORADO/ENERGY POLICY 
Energy technology update for Colorado decision makers. 
Proceedings of a conference held March 5, 1975, in Golden, 
Colorado, 2:880 
COLORADO/ENERGY SOURCES 
Energy technology update for Colorado decision makers. 
Proceedings of a conference held March 5, 1975, in Golden, 
Colorado, 2:880 


COMMERCIAL BUILDINGS/SOLAR AIR 


COLORADO/GEOLOGICAL SURVEYS 
Cretaceous and tertiary formations of the Book Cliffs, Carbon, 
Emery, and Grand Counties, Utah, and Garfield and Mesa 
Counties, Colorado. Geological Survey professional paper 332, 
2:1743 (NP-20967) 
COLORADO/URANIUM 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending December 31, 1975, 2:846 (GJBX-11(76)) 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER/RADIONUCLIDE KINETICS 
Iron-55 and zinc-65 in tissues of Columbia River carp, 2:1559 
(TID-27125) 
COLUMBIA RIVER/RADIONUCLIDE MIGRATION 
Iron-55 and zinc-65 in tissues of Columbia River carp, 2:1559 
(TID-27125) 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/GAS TURBINES 
Development of high temperature turbine subsystem technology 
to a ‘’technology readiness status’’, phase I. Progress report 
for June 1976, 2:544 (FE-1806-1) 
High temperature gas turbine engine component materials 
testing program: Task 1. Quarterly technical progress report 
No. 3, January 3-April 4, 1976, 2:101 (FE-1765-13) 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
COMBUSTION/EMISSION SPECTRA 
Interpretation of the spectral structure of Rayleigh scattered 
light from combustion gases, 2:1217 (SAND-75-8704) 
COMBUSTION/MATHEMATICAL MODELS 
Theory of heterogeneous combustion instabilities of spherical 
particles, 2:1219 
Theory of non-steady state droplet combustion, 2:1220 
COMBUSTION/MEETINGS 
Fifteenth international symposium on combustion held at Tokyo, 
Japan, August 25 to 31, 1974, 2:1230 
COMBUSTION/QUENCHING 
Extinction phenomena in liquids, 2:425 
COMBUSTION/REVIEWS 
First half-million years of combustion research and today’s 
burning problems, 2:1231 
COMBUSTION CHAMBERS/COMBUSTION KINETICS 
Current theories of combustion within gas turbine chambers (70 
references), 2:1243 
Theories of mixing in continuous combustion (Fuel-air mixing), 
2:1244 
COMBUSTION CHAMBERS/DESIGN 
Lean prechamber outflow combustor with two sets of primary 
air entrances (Patent), 2:958 
COMBUSTION CHAMBERS/POLLUTION CONTROL 
EQUIPMENT 
Low emission combustion chamber (Patent), 2:959 
COMBUSTION PRODUCTS/CHEMICAL REACTION 
KINETICS 
Behavior of nitrogen species in fuel rich hydrocarbon flames 
(C,H, C,H,/CO,, CsHg, CsH,/CO,, CH,, and H,/CO), 2:1241 
COMBUSTION WAVES/CONFIGURATION 
High speed combustion of mobile granular solid propellants: 
wave structure and the equivalent Rankine-Hugoniot relation, 
2:1223 
COMETS/RADIOWAVE RADIATION 
Microwave line transitions in the 3-mm wavelength range in 
Comet Kohoutek (1973f), 2:1796 
COMMERCIAL BUILDINGS/ELECTRIC POWER 
Projecting an energy-efficient California (Effect of postulated 
program of mandatory conservation standards for buildings 
and liances), 2:856 (LBL-3274) 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 
Energy conservation and energy management in buildings 
Proceedings of a conference held 13-14 November 1975, in 
London, England, 2:860 
Spending money to save energy (Marks and Spencer, textile and 
food firm in UK), 2:863 
COMMERCIAL BUILDINGS/ENERGY DEMAND 
Building services: an energy demand review (Policy effects on 
demand), 2:873 
COMMERCIAL BUILDINGS/RETROFITTING 
— money to = Saad (Marks and Spencer, textile and 
irm in UK), 2 
COMMERCIAL BUILDINGS/SOLAR AIR CONDITIONING 
General Electric Company proposed test and evaluation plan, 
commercial buildings. National Solar Demonstration Program, 
2:476 (COO/2683-76/4) 





COMMERCIAL BUILDINGS/SOLAR AIR 


InterTechnology Corporation cost/benefit analysis report and 
supporting opinion survey commerical buildings National Solar 
Demonstration program, 2:477 (COO/2688-76/1) 

gp a re ee ee mae proposed ms level plan for 

mays Ly - cooling, commercial buildings. Volume 2. 
National Demonstration Program, 2:479 (COO/2688- 
76/6( Vol.2)) 

InterTechnology Corporation proposed systems level plan for 
solar heating and cooling, commercial buildings. Volume 3. 
National Solar Demonstration Program, 2:480 (COO/2688- 
76/6( Vol.3)) 

Technology evaluation report, commercial buildings, 2:475 
(COO/2683-76/1) 

COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 

General Electric Company proposed test and evaluation plan, 
commercial buildings. National Solar Demonstration Program, 
2:476 (COO/2683-76/4) 

InterTechnology Corporation cost/benefit analysis report and 
supporting opinion survey commerical buildin: National Solar 
Demonstration program, 2:477 (COO/2688-76/1) 

InterTechnology Corporation proposed systems level plan for 
solar heating and cooling, commercial buildings. Volume 1. 
National Solar Demonstration Program, 2:478 (COO/2688- 
76/6( Vol.1)) 

InterTechnology Corporation proposed systems level plan for 
solar heating and cooling, commercial buildings. Volume 2. 
National Solar Demonstration Program, 2:479 (COO/2688- 
76/6( Vol.2)) 

InterTechnology Corporation proposed systems level plan for 
solar heating and cooling, commercial buildings. Volume 3. 
National Solar Demonstration Program, 2:480 (COO/2688- 
76/6( Vol.3)) 

Technology evaluation report, commercial buildings, 2:475 
(COO/2683-76/1) 

COMMERCIAL BUILDINGS/SOLID WASTES 

Source separation for materials recovery guidelines. Part 246 
(High-grade paper, corrugated container, and residential 
materials recovery), 2:875 

COMMON MARKET/ENERGY POLICY 

Energy, research, and technology in the Eu Common 

Market. Second quarterly report, 1975, 2:884 (NP-20871) 
COMMUNITIES/ELECTRIC POWER 

Factors involved in planning for construction of thermal power 
plants. Session II, 2:902 

Social-economic impacts of power plant construction. Session I, 


2:901 
COMMUNITIES/OPERATION 
Proceedings of the thermal power conference held October 2-4, 
1974, in Pullman, Washington, 2:900 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPOSITE MATERIALS 
See also CERMETS 
CONCRETE-PLASTIC COMPOSITES 
SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/COST 
Fiber glass for composite flywheels, 2:1089 (ERDA-76-85) 
COMPOSITE MATERIALS/DESTRUCTIVE 
Long-term performance of fiber composites, 2:1086 (ERDA-76- 


85) 
COMPOSITE MATERIALS/FRACTURE PROPERTIES 
Fracture mechanics aspects of filamentary composite flywheels, 
2:1092 (ERDA-76-85) 
COMPOSITE MATERIALS/IMPACT SHOCK 
Second progress report of light armor program, 2:1063 (UCRL- 
50349(Rev. 1)) 
COMPOSITE MATERIALS/INTERNAL FRICTION 
Engineering properties of el d composite laminar 
structures, 2:1088 (ERDA-76-85) _ 
COMPOSITE MATERIALS/MECHANICAL PROPERTIES 
""Scotchply’’ prepregs for flywheel applications, 2:1090 (ERDA- 
76-85) 





Engineering design data for composite materials, 2:1091 
(ERDA-76-85) 
Epoxy resins for flywheel applications, 2:1099 (ERDA-76-85) 
Fiber glass for composite flywheels, 2:1089 (ERDA-76-85) 
Thermal stress behavior in cylindrically orthotropic structures, 
2:1094 (SAND-75-5964) 
COMPOSITE pcre may ie tg 
Fiber glass for ——* heels, 2:1089 MERDA-16-85) 
COMPOSITE MATERI RFORMANCE TESTING 
Kevlar/epoxy flywheels: an experimental study, 2:805 (ERDA- 
76-85 


COMPOSITE MATERIALS/PHYSICAL PROPERTIES 
Potential advan of Kelvar/su; ers 49 in flywheel 
applications, 2:1095 (ERDA-7 
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COMPOSITE MATERIALS/RESEARCH mer ew 
Design, construction and testing of advanced com: 
flywheels at the U. S. Naval Academy, 2:804 ( RDA.76-85) 
for composite flywheels, 2:803 (ERDA-76-85) 
COM ITE MA ERIA /TENSILE PROPERTIES 
Engineering properties of elastomer/advanced composite laminar 
structures, 2:1088 (ERDA-76-85) 
— evaluation for flywheel applications, 2:1085 (ERDA-76- 
) 
Long-term performance of fiber composites, 2:1086 (ERDA-76- 


85) 
COMPOSITE MATERIALS/THERMAL CONDUCTIVITY 
Thermal conductivity of composite materials made from metal 
fibers and powders, 2:1096 
COMPOUND-NUCLEUS REACTIONS/ARGON 40 REACTIONS 
Reactions of “Ar with 'Dy, 'Dy, and '“Yb, 2:2050 
COMPOUND-NUCLEUS REACTIONS/STATISTICAL MODELS 
Evaluation of the fluctuation enhancement factor, 2:2079 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSORS/DESIGN 
Possible efficiency improvements related to integral angle 
compressors, 2:197 
COMPRESSORS/MAINTENANCE 
Possible meng! improvements related to integral angle 
compressors, 2:197 
COMPRESSORS/ON-LINE CONTROL SYSTEMS 
Controlling a 25,000 h.p. gas compressor station with a mini- 
computer, 2:194 
COMPRESSORS/PERFORMANCE TESTING 
Exhaust emissions from piston and gas turbine engines used in 
natural gas transmission, 2:196 
Possible efficiency improvements related to integral angle 
compressors, 2:197 
COMPUTER CALCULATIONS/ALGORITHMS 
ALECS numerical subroutine library, 2:2245 (IS-3937) 
COMPUTER CODES 
Petri net: a modeling tool for the coordination of asynchronous 
processes, 2:2246 (K/CSD/INF-76/7) 
COMPUTER CODES/A CODES 
AMPxX: a modular code system for generating coupled 
multigroup neutron-gamma libraries from ENDF/B, 2:2089 
(ORNL/TM-3706) 
COMPUTER CODES/C CODES 
Status of CHAP: composite HTGR analysis program, 2:760 (LA- 
NUREG-6329-SR) 
COMPUTER CODES/D CODES 
DENSIT: statistical shell-model level density computer code 
description and user's manual (In FORTRAN for CDC Cyber- 
70 computer), 2:2081 (ORNL/TM-5486) 
COMPUTER CODES/DOCUMENTATION 
Professional levels of computer program documentation, 2:2248 
(LBL-4876) 
COMPUTER CODES/E CODES 
User’s manual for EXALPHA (a code for calculating electronic 
properties of molecules) (Muscatel code, multiply scattered 
electron approximation), 2:1852 (SAND-76-8230) 
COMPUTER CODES/F CODES 
Numerical reactor evaluation (FIRE and PELSIN codes), 2:688 
(INIS-mf-3062) 
COMPUTER CODES/G CODES 
= cost models for geothermal power plants, 2:508 (BNWL- 


990) 
COMPUTER CODES/H CODES 
HEDPIN: a computer pi to estimate pinwise power density 
(LMFBR), 2:646 (HEDL-TME-76-49) 
COMPUTER CODES/I CODES 
User’s guide for ICE (Produced intermixed cross sections), 
2:2088 (ORNL/CSD/TM-9) 
COMPUTER CODES/M CODES 
Mathematical modeling of wiped-film evaporators (MAIN 
codes), 2:295 (DP-1405) 
Modifications of ORNL’s computer programs MSF-21 and “aa 
21 for the evaluation and rapid optimization of multis' 
flash and vertical tube quapueanen, 2:1259 (ORNL/TM- 5230) 
User’s manual for EXALPHA (a code for calculating electronic 
properties of molecules) (Muscatel code, multiply scattered 
electron approximation), 2:1852 (SAND-76-8230) 
COMPUTER CODES/N CODES 
NULIF: neutron spectrum generator, few-group constant 
calculator, and fuel depletion code, 2:560 (BAW-10115) 
Rim-spoke composite flywheels: detailed stress and vibration 
anal (NASTRAN = code), 2:809 (ERDA-76-85) 
COMP R CODES/P C 
Numerical reactor evaluation (FIRE and PELSIN codes), 2:688 
(INIS-mf-3062) 
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Software for nonlinear partial differential equations (Use of 
PDEONE routine oe method of lines), 2:2254 
COMPUTER CODES/R CO! 
Principles of the reactor code system RHEIN, 2:690 (ZfK-286) 
COMPUTER CODES/S CODES 
SOCKITTOME image processing, 2:2251 (UCID-17100) 
SYN3D: a single-channel, spati ‘flux synthesis code for 
diffusion theory calculations, 2:685 (ANL-76-21) 
COMPUTER CODES/V CODES 
Modifications of ORNL’s computer programs MSF-21 and VTE- 
21 for the evaluation and rapid optimization of multistage 
flash and vertical tube evaporators, 2:1259 (ORNL/TM-5230) 
COMPUTER CODES/W CODES 
University of Utah Direct Contact Geothermal Power Project 
report. A computer p m for determining the 
thermodynamic properties of water, 2:524 (UTEC-ME-76- 
171) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTERS 
See also ANALOG COMPUTERS 
DIGITAL COMPUTERS 
HYBRID COMPUTERS 
IBM COMPUTERS 
PDP COMPUTERS 
COMPUTERS/USES 
Use of ——_ field automation by the reservoir engineer, 2:217 
CONCRETE-PLASTIC COMPOSITES/PHYSICAL PROPERTIES 
Use of concrete polymer materials for bridge deck applications, 
2:1084 (BNL-21340) 
CONDENSATES/CHEMICAL COMPOSITION 
Condensate formation in natural gas pipelines, 2:209 
CONDENSATES/PHASE DIAGRAMS 
Condensate formation in natural gas pipelines, 2:209 
CONDENSATES/PHASE TRANSFORMATIONS 
Condensate formation in natural gas pipelines, 2:209 
CONNECTICUT/ENERGY DEMAND 
Connecticut's energy outlook, 1976-1995. Annual report to the 
Governor and General Assembly, 2:882 
CONNECTICUT/ENERGY SUPPLIES 
Connecticut's energy outlook, 1976-1995. Annual report to the 
Governor and General Assembly, 2:882 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSTRUCTION/ENERGY CONSUMPTION 
Energy use in the contract construction industry. Appendix B. 
Assessment of construction equipment availability, energy 
requirements, and construction industry capacity to support 
Project Independence, 2:914 (PB-245424) 
CONSTRUCTION/ENVIRONMENTAL EFFECTS 
Man’s impact on sedimentary environments and processes, 


2:1541 
CONSUMPTION RATES/STATISTICAL MODELS 
Estimating loads for individual consumers in a retail gas 
distribution system, 2:166 
CONTAINERS 
See also CASKS 
GAS CYLINDERS 
PRESSURE VESSELS 
TANKS 
CONTAINERS/FABRICATION 
Choosing a welding process for LNG piping and vessels, 2:208 
CONTAINERS/MAINTENANCE 
LNG tank purging, entry, and inspection, 2:206 
CONTAINERS /REPAIR ” oe 


NG tank p - aoe inspection, 2:206 
CONTAINERS SAFETY. ST DARDS 


Current NIOSH activities in = development of criteria 
documents, 2:213 
CONTAINMENT SYSTEMS/AIR FILTERS 
Radioactive gas standby treatment apparatus with high efficiency 
rechargeable charcoal filter (Patent), 2:709 
Rechargeable particulate filter for radioactive contaminated gas 
streams (Patent), 2:708 
CONTAINMENT SYSTEMS/STRESS ANALYSIS 
Reactor Development Program, progress report, 2:752 (ANL- 
RDP-5S0) 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTINENTAL SHELF/GEOCHEMICAL SURVEYS 
Transport and transfer rates in the waters of the continental 
shelf. Annual rt (Atlantic Ocean), 2:1543 — 
CONTINENTAL SHELF/MATHEMATICAL MODELS 
Modeling of sediment transport on continental shelves, 2:1524 
(RLO-2225-T25-15) 


COPPER/PHOTONUCLEAR REACTIONS 


CONTINENTAL SHELF/SEDIMENTS 
Modeling of sediment transport on continental shelves, 2:1524 
(RLO-2225-T25-15) 
CONTROL/REGULATIONS 
as of applications and permits pertaining to deep minin 
<a and related activities (West Virginia), 2:8 3 
(NP-20987) 
CONTROL ELEMENTS 
See also SCRAM RODS 
CONTROL ELEMENTS/DESIGN 
Compactable control element assembly for a nuclear reactor 
(Patent; LMFBR), 2:724 
CONTROL EQUIPMENT/MAINTENANCE 
Training technicians for automated stations, 2:198 
CONTROL EQUIPMENT/PERFORMANCE TESTING 
Fully automated gas storage field, 2:195 
CONTROL EQUIPMENT/SAFETY ENGINEERING 
aa automated gas storage field, 2:195 
OL ROD DRIVES ESIGN 
an release for a control rod (Patent), 2:725 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also ON-LINE CONTROL § YSTEMS 
REACTOR CONTROL SYSTEMS 
CONTROL SYSTEMS/AUTOMATION 
Use of storage field automation by the reservoir engineer, 2:217 
CONTROL SYSTEMS/PERFORMANCE TESTING 
Use of storage field automation by the reservoir engineer, 2:217 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONTROLLED TERMINOLOGY 
See STANDARDIZED TERMINOLOGY 
COOLANT CLEANUP SYSTEMS/DESIGN 
Design to nullify activity movement in heat transport systems 
(CANDU-PHWR), 2:612 (AECL-5113) 
COOLANT CLEANUP SYSTEMS/PERFORMANCE 
High temperature filtration (CANDU-PHWR), 2:615 (AECL- 


See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING TOWERS/ENVIRONMENTAL EFFECTS 
Nuclear power plants and thermal pollution of the environment., 
2:730 
COOLING TOWERS/PERFORMANCE 
Preliminary evaluation of wet/dry cooling concepts for power 
plants, 2:543 (BNWL-1969) 
COPPER/BONDING 
Process for copper coating of niobium (Patent), 2:985 (ANL- 
Trans-1066) 
COPPER/CARBON 12 REACTIONS 
Coulomb dissociation of relativistic "*C and "*O nuclei, 2:1995 
COPPER/DEPOSITION 
Process for copper coating of niobium (Patent), 2:985 (ANL- 
Trans-1066) 
COPPER/ECOLOGICAL CONCENTRATION 
Impact of a lead mining-smelting complex on the forest-floor 
litter arthropod fauna in the new lead belt region of southeast 
Missouri, 2:1512 (ORNL/NSF/EATC-30) 
COPPER/ELASTICITY 
Theoretical and experimental determination of mechanical 
rties of superconducting composite wire (Nb Ti/C), 
71093 (ORNL, -5331) 
COPPER/ELECTRODEPOSITION 
Distribution of mass transport rates along parallel plane 
electrodes in forced convection, 2:1178 (LBL-2702) 
COPPER/EMISSION SPECTROSCOPY 
Determination of trace elements in uranium and aluminum by 
emission spectr ic methods, 2:1129 (INER-0202) 
Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spectrography, 2: tad Lege nest 
COPPER/ENVIRONMENTAL EFFECTS 
Impact of a lead canis complex on the forest-floor 
litter arthropod fauna in the new lead belt region of southeast 
Missouri, 2:1512 (ORNL/NSF/EATC-30) 
Vascular plants of Biscayne Bay, 2:1549 
COPPER, CTURE PROPERTIES 
Mechanisms of ductile fracture, 2:1006 (LBL-4901) 
COPPER/NEUTRON REACTIONS 
Dimuon uction in the rho, J, and continuum regions, 2:1895 
COPPER/OXYGEN 16 REACTIONS 
Coulomb dissociation of relativistic "C and "*O nuclei, 2:1995 
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COPPER/PHOTONUCLEAR REACTIONS 
Photoproduction of eta mesons on nuclei in the region of the S,, 
(1535) resonance, 2:1869 
COPPER/PHYSICAL RADIATION EFFECTS 
Measurements at 10.6 wm of damage threshold in germanium, 
copper, sodium chloride, and other optical materials at levels 
up to 10'° W/cm?, 2:1044 (LA-UR-76-1616) 
COPPER 63/CHARGE DISTRIBUTION 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
COPPER 63/MUONIC ATOMS 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
COPPER 63 REACTIONS/FISSION 
Interaction of very heavy ions with heavy targets, 2:2053 
(CONF-760424-14) 
COPPER 63 REACTIONS/FUSION REACTIONS 
Interaction of very heavy ions with heavy targets, 2:2053 
(CONF-760424-14) 
COPPER 64/DEUTERON REACTIONS 
Production of high-energy pions in interactions of relativistic 
— with protons and nuclei (Impulse approximation), 
a 
COPPER 65/CHARGE DISTRIBUTION 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
COPPER 65/ENERGY-LEVEL TRANSITIONS 
Nuclear magnetic moment of “Ni (E2/M1), 2:2033 
COPPER 65/MUONIC ATOMS 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
COPPER ALLOYS/CHEMICAL ANALYSIS ‘ 
Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spectrography, 2:1135 {INER-0201) 
COPPER ALLOYS/DIFFUSION 
Ternary diffusion in Fe-Ni-Al and Cu-Ni-Zn, 2:1019 (COO- 
1436-47) 
COPPER ALLOYS/PHYSICAL RADIATION EFFECTS 
Irradiation induced dislocation climb in Cu-Al alloys of different 
stacking fault energies, 2:1045 
COPPER COMPOUNDS/RADIOLYSIS 
Reaction mechanism and rate constants in the radiolysis of Fe**- 
Cu?** solutions (Electron and y radiation), 2:1197 
CORE CATCHERS/DESIGN 
Core catcher technology (LMFBR), 2:782 (SAND-75-0497) 
CORE FLOODING SYSTEMS/HEAT TRANSFER 
Experiment data report for semiscale MOD-1 tests S-03-A, S-03- 
B, S-03-C, and S-03-D (reflood heat transfer tests) (PWR), 
2:745 (ANCR-NUREG-1307) 
CORROSION PROTECTION/RECOMMENDATIONS 
Protecting bare steel: choosing the proper criterion (Cathodic 
protection), 2:183 
CORTEX (ADRENAL) 
See ADRENAL GLANDS 
CORTICOIDS 
See CORTICOSTEROIDS 
CORTICOSTEROIDS/BIOLOGICAL RADIATION EFFECTS 
Influence of ionizing radiation of chromatin and the lipid 
metabolism of birds (Chickens), 2:1680 (ERDA-tr-151) 
CORTICOSTEROIDS/METABOLISM 
Influence of ionizing radiation of chromatin and the lipid 
metabolism of birds (Chickens), 2:1680 (ERDA-tr-151) 
CORTICOSTERONE/BIOLOGICAL RADIATION EFFECTS 
Effect of intraventricular administration of wen pet 
on the stress increase in the corticosterone caused by 
irradiation (X radiation), 2:1684 (ERDA-tr-151) 
COSMIC DUST/INTERSTELLAR MAGNETIC FIELDS 
Nonhomologous contraction and equilibria of self-gravitating, 
magnetic interstellar clouds embedded in an intercloud 
medium: Star formation. I. Formulation of the problem and 
method of solution, 2:1773 
COSMIC X-RAY SOURCES/COORDINATES 
The discovery of X-ray bursts from a region in the constellation 
Norma, 2:1779 
COSMIC X-RAY SOURCES/VARIATIONS 
The discovery of X-ray bursts from a region in the constellation 
Norma, 2:1779 
COSMIC X-RAY SOURCES/X-RAY DETECTION 
Observations of intense cosmic X-ray bursts, 2:1780 
COSMOLOGY 
Oldest fossil, 2:1794 


MOS 
See UNIVERSE 
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COTTON PLANTS/PLANT GROWTH 
Nucleic acid metabolism during seed embryogenesis. 
Comprehensive , September 1973-June 1976 
(Cotton oo. 2:1600 (S 0-638-10) 
COUNTERS (RADIATION 
See RADIATION DETECTORS 
COVERINGS/PERFORMANCE 
Studies of encapsulation materials for terrestrial photovoltaic 
arrays. Third quarterly report, March 16, 1976-June 
15, 1976, 2:434 (ERDA/JPL/954328-76/2) 
COWS/BIOLOGICAL RADIATION EFFECTS 
Investigation of thrombocytes and certain indices of blood 
clotting in cows treated with a mixture of nuclear fission 
products, 2:1705 (ERDA-tr-151) 
COWS/RADIONUCLIDE KINETICS 
Radioiodine prediction model for nuclear tests (Radiation dose 
to human thyroid), 2:1493 (EPA-600/4-76-027) 
CP INVARIANCE/TACHYONS 
Faster-than-light particles and T-violation (Classical closed 
causal cycle, field theory), 2:2101 
CRAB NEBULA/SOFT X RADIATION 
Evidence for ‘'thermal’’ X-rays from the Crab Nebula, 2:1775 
CRABS 


See CRUSTACEANS 
CRACKS/STRESS ANALYSIS 
Finite deformation analysis of crack tip opening in elastic-plastic 
materials and implications for fracture initiation, 2:1001 
(COO-3084/44) 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
C-REACTIVE PROTEIN 
See GLOBULINS 
CRITICAL PATH METHOD 
See PERT METHOD 
CRITICALITY 
Validation of calculational methods for nuclear criticality safety, 
2:1278 (REG/G-3.41(6-76)) 
CRITICALITY/COMPUTER CALCULATIONS 
Comparative calculational evaluation of array criticality models, 
2:1282 
Monte Carlo method for array criticality calculations, 2:1281 
Review of criticality safety models used in evaluating arrays of 
fissile materials, 2:1280 
CRITICALITY/REVIEWS 
History of fissile array measurements in the United States, 
2:1279 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS/BIOMASS 
Effects of submerged macrophytes on heleoplanktonic 
cladocera, 2:1563 (DP-MS-75-125) 
CRUSTACEANS/ECOLOGY 
Ecology and the food web of Biscayne Bay, 2:1535 
CRUSTACEANS/TEMPERATURE EFFECTS 
Effects of submerged macrophytes on heleoplanktonic 
cladocera, 2:1563 (DP-MS-75-125) 
CRUSTACEANS/THERMAL STRESSES 
Adaptation of c populations to thermal stress. Technical 
report, 2:1717 (PB-244706) 
CRYOGENICS/USES 
Trans-Alaska gas project, 2:158 
CRYPT CELLS/RADIOSENSITIVITY 
Radiosensitivity of ileum crypt cells in hibernating, arousing, and 
awake ground squirrels (Citellus tridecemlineatus), 2:1694 
CRYSTAL DEFECTS/MEETINGS 
Proceedings of the first conference on applications of neutron 
scattering, 2:1103 (JAERI-M-5829) 
CRYSTALLINE LENS/BIOCHEMICAL REACTION KINETICS 
Biochemical studies on the ocular lens in relation to 
catartogenesis. Progress report, July 1, 1975-June 30, 1976, 
2:1608 (TID-27065) 
CULTURES (CELLS) 
See CELL CULTURES 
CUMBERLAND RIVER/REGIONAL ANALYSIS 
Year 2000 estimated population dose for the Tennessee Valley 
region, 2:1701 (HEDL-SA-1086-FP) 
CURIUM/SOLVENT EXTRACTION 
Extraction of americium, curium, strontium, and rare-earth 
elements from aqueous tail-end solutions from reprocessing of 
spent fuel elements of water-moderated water-cooled power 
reactors, 2:284 (BNWL-tr-184) 
CURIUM 243/DISTRIBUTION 
Subcellular distribution of curium in beagle liver, 2:1714 
CURIUM UTION 
Subcellular distribution of curium in beagle liver, 2:1714 
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CURIUM 244 TARGET/NEUTRON REACTIONS 
Evaluation and production testing of cross sections for ** 
248Cm, 2:2063 (DP-MS-76-13) 
CURIUM 246 TARGET/NEUTRON REACTIONS 
Evaluation and production testing of cross sections for ** **¢ 
*46Cm, 2:2063 (DP-MS-76-13) 
CURIUM 248 TARGET/NEUTRON REACTIONS 
Evaluation and production testing of cross sections for ** 6 
248Cm, 2:2063 (DP-MS-76-13) 
CURIUM 249/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
CYANIDES/SEPARATION PROCESSES 
Electrochemical contaminant removal from aqueous media 
(Patent), 2:1137 
CYANOGEN/COMBUSTION KINETICS 
Breakdown of cyanogen in fuel-rich H,/N,/O, flames 
(Experimental results and computer simulation), 2:370 
Mechanism of ion and emitter formation due to cyanogen in 
hydrogen-oxygen-nitrogen flames, 2:368 
CYCLOALKANES 
See also ADAMANTANE 
CYCLOALKANES/FORMATION HEAT 
Calculations of steric hindrance in ester hydrolysis based on 
estimation of van der Waals strain energies of alkanes (Gas 
phase; 298°K), 2:1174 
CYCLOALKANES/HOT ATOM CHEMISTRY 
Vibration to translation energy transfer from excited 
— chemically activated by nuclear recoil reaction, 


CYCLOALKENES 
See also TTF-TCNQ 
CYCLOALKENES/GROUND STATES 

Magnetic susceptibilities of uranocenes with hydrocarbon 

substituents and their electronic ground states, 2:1212 
CYCLOALKENES/MAGNETIC SUSCEPTIBILITY 

Magnetic susceptibilities of uranocenes with hydrocarbon 

substituents and their electronic ground states, 2:1212 
CYCLOHEXIMIDE/BIOLOGICAL EFFECTS 

Differential degradation of messenger RNAs in mammalian cells, 

2:1590 
CYCLOTRON INSTABILITY 

Lower hybrid instability driven by a spiraling ion beam, 2:2179 

(MATT-1268) 
CYLINDERS/THERMAL CONDUCTION 

Analytical solutions for heat conduction, 2:1364 (CONF- 

761101-2) 
CYLINDERS/THERMAL STRESSES 

Thermal stress behavior in cylindrically orthotropic structures, 

2:1094 (SAND-75-5964) 
CYSTAMINE/BIOLOGICAL EFFECTS 

Influence of preliminary administration of cystamine on certain 
enzymes of carbohydrate metabolism of the erythrocytes in 
radiation sickness (Betatrons, hexokinase, 
en pyruvate kinase), 2:1689 (ERDA-tr- 

CYSTAMINE/RADIOSENSITIVITY EFFECTS 

Differences in the accumulation of cystamine in bone marrow 
cells, determined by the nature of salt-forming anions 
(Gamma radiation), 2:1685 (ERDA-tr-151) 

Influence of preliminary administration of cystamine on certain 
enzymes of carbohydrate metabolism of the erythrocytes in 
radiation sickness (Betatrons, hexokinase, 

+ nama pyruvate kinase), 2:1689 (ERDA-tr- 
) 


CYSTEAMINE 
See MEA 
CYSTEINE/RADIOSENSITIVITY EFFECTS 
Effects of cysteine on single breaks induced by ionizing radiation 
and on their repair (Gamma radiation, Escherichia coli), 
2:1647 (ERDA-tr-151) 
CYTOCHROMES/BIOCHEMICAL REACTION KINETICS 
Mitochondrial phenotypes and genotypes in yeast. Technical 
annual pro; report, September 1, 1975-August 31, 1976, 
2:1596 (COO-3516-9) 
CYTOCHROMES/METABOLISM 
Mitochondrial phenotypes and genotypes in yeast. Technical 
annual pro; report, September 1, 1975-August 31, 1976, 
2:1596 (COO-3516-9) 


DETONATION WAVES/WAVE PROPAGATION 


D REGION/ELECTRON DENSITY 
A study of electron density profiles in relation to ionization 
sources and ground-based radio wave absorption 
measurements. Part 2, 2:1799 (N-75-28981) 
D-1285 RESONANCES/MASS 
w-phi-psi current-mixing angles and mass formulas from SU(4) 
— sum rules (Electron-pair partial widths), 
71 


2:196 
DATA PROCESSING/ON-LINE SYSTEMS 
Laboratory data management for the Environmental Protection 
Agency (For data on samples only), 2:2262 (UCRL-52054) 
DC RESINS/GAS CHROMATOGRAPHY 
Gas chromatographic retention characteristics of different 
polysiloxane oligomers, 2:1124 (SRO-854-6) 
DECANE/COMBUSTION 
Combustion of liquid fuels in a flowing combustion gas 
environment at high pressures, 2:398 
DECANE/FLAMES 
Extinction of laminar diffusion flames for liquid fuels, 2:395 
DECAY/PARAMETRIC INSTABILITIES 
Comment on higher-order nonlinearities and coupling saturation 
of parametric decay instabilities (Poisson equation), 2:1924 
DEEP INELASTIC SCATTERING 
Deep inelastic inclusive weak and electromagnetic interactions, 
2:1865 
DEER/RADIATION MONITORING 
Animal investigation program 1972 annual report ('*"I, °7Cs, 
%Zr, Sr, 38Py, Pu, Hg, U, 3H in tissues), 2:1498 (NERC- 
LV-539-35) 
DEGRADATION (NUCLEAR) 
See DECAY 
DELAYED NEUTRON FRACTION/PULSED NEUTRON 
TECHNIQUES 
Effective delayed neutron fraction from fission in an unreflected 
uranium sphere from time correlation measurements with 
Californium-252, 2:695 
DELTA-1236 RESONANCES/PARTICLE PRODUCTION 
Angular distributions of pion-proton bremsstrahlung at 298 
MeV, 2:1908 
DELTA-1236 RESONANCES/PHOTOPRODUCTION 
Measurements of exclusive photoproduction processes at large 
values of t and u from 4 to 7.5 GeV (Cross sections, angular 
distributions, parton model), 2:1871 
DENATURATION (NUCLEIC ACID) 
See NUCLEIC ACID DENATURATION 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEOXYURIDINE/EXCRETION 
Ratio between postradiation excretion of deoxyuridine and the 
mitotic index of cells of the hemopoietic tissue (Gamma 
radiation, mice), 2:1690 (ERDA-tr-151) 
DEPLETED URANIUM/USES 
Review of the early AP penetrator work at LASL which led to 
the selection of U-3/4 Ti alloy, 2:265 (LA-UR-76-1614) 
DESERTS/ECOLOGY 
Sodium relations in desert plants. V. Cation balance when grown 
in solution culture and in the field in three species of Lycium 
from the northern Mojave desert, 2:1601 
DESERTS/PLANTS 
Dynamics of desert vegetation of the Western Pamirs 
(Artemisia), 2:1509 (UCRL-Trans-11117) 
DESIGN/PIPELINES 
Determination of stresses and structural performance in 
polyethylene gas pipe and socket fittings due to internal 
pressure and external soil loads, 2:193 
DESOXYRIBONUCLEIC ACID 


See DNA 
DESULFURIZATION/CHEMICAL REACTION KINETICS 
Quenching rate constants for the removal of SO,(*B,) by various 
aromatics, 2:1481 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
DETONATION WAVES/CONFIGURATION 
Role of chemical kinetics on structure of detonation waves, 
2:375 
Study of detonation wave structure, 2:374 
DETONATION WAVES/IGNITION 
Blast wave initiation of — and heterogeneous cylindrical 
detonation waves, 2:1234 





DETONATION WAVES/WAVE PROPAGATION 


DETONATION WAVES/WAVE PROPAGATION 
Blast wave initiation of gaseous and heterogeneous cylindrical 
detonation waves, 2:1234 
DETONATIONS/IGNITION 
Critical power — for direct initiation of unconfined gaseous 
detonations, 2:12 
DETONATIONS/WAVE PROPAGATION 
Acoustic-kinetic interactions in an irreversibly reacting medium, 


2:1236 
DETONATORS/SPECIFIC HEAT 

Estimation of the thermal characteristics of a bridgewire 
environment by an electrothermal response test, 2:1444 
(SAND-76-5208) 

DETONATORS/THERMAL CONDUCTIVITY 

Estimation of the thermal characteristics of a bridgewire 
environment by an electrothermal response test, 2:1444 
(SAND-76-5208) 

DEUTERIUM/ATOM-MOLECULE COLLISIONS 

Energy-dependent cross sections for quenching of Na(3p *P) by 
several gases, 2:1837 

Energy-dependent cross sections for quenching of Li(2p *P) by 
several gases, 2:1838 

DEUTERIUM/DIFFUSION 
Hydrogen tunneling states in niobium, 2:1032 
DEUTERIUM/DISSOCIATION 

Shock tube studies of deuterium dissociation and oxidation by 

atomic resonance absorption spectrophotometry, 2:1227 
DEUTERIUM/ISOTOPE EFFECTS 

Primary and B-secondary deuterium isotope effects in N- 

deethylation reactions, 2:1162 
DEUTERIUM/ISOTOPIC EXCHANGE 

Detritiation plant of the Laue Longevin Institute (Design and 
operation of plant for removal of tritium and hydrogen from 
heavy water), 2:299 (DP-TR-4) 

Theoretical calculation of the equilibrium constant for the 
isotopic exchange reaction between H,O and HD 
(Temperature effects between 220 and 600°K), 2:1167 

DEUTERIUM/OXIDATION 

Shock tube studies of deuterium dissociation and oxidation by 

atomic resonance absorption spectrophotometry, 2:1227 


DEUTERIUM/PHYSICAL PROPERTIES 
Hydrogen tunneling states in niobium, 2:1032 
DEUTERIUM COMPOUNDS/ATOM-MOLECULE COLLISIONS 





Quantum-mechanical calculations of rotatic itation cross 
sections for HCl, DCI, DF, and HF in slow collisions with He, 
2:1845 

DEUTERIUM COMPOUNDS/SUPERCONDUCTIVITY 

Electronic and transport properties of palladium hydride and 
deuteride. Topical report, April 1, 1975-March 31, 1976, 
2:1068 (COO-3551-27) 

DEUTERIUM IONS/ION-ATOM COLLISIONS 

Reactions of ions with atomic and molecular free radicals. 
Progress report, May 1, 1975-April 30, 1976 (0.005 eV to 20 
eV), 2:1826 (COO-2640-1) 

Technical progress report, October 1, 1974-September 30, 1975 
(Summaries of research activities at Wisconsin Univ.), 2:1824 
(COO-7B-15) 

DEUTERIUM TARGET/NEUTRINO REACTIONS 

ZGS proposal: studies of v interactions in deuterium, 2:1887 

(COO-1428-430) 
DEUTERIUM TARGET/PROTON REACTIONS 
Wp. pp) n reaction as a probe of the short-range nuclear force, 


1996 
DEUTERON BEAMS/POLARIZATION 
Technical progress report, October 1, 1974-September 30, 1975 
(Summaries of research activities at Wisconsin Univ.), 2:1824 
(COO-7B-15) 
DEUTERON REACTIONS/INCLUSIVE INTERACTIONS 
Production of high-energy pions in interactions of relativistic 
deuterons with protons and nuclei (Impulse approximation), 
2:1953 
DEUTERON REACTIONS/PICKUP REACTIONS 
Neutron states in "Pt populated by the (d, p) and (d, t) 
reactions, 2:2054 
“— = from the (n, y), (d, p), and (d, t) reactions, 
DEUTERON REACTIONS/STRIPPING 
Neutron states in "Pt populated by the (d, p) and (d, t) 
reactions, 2:2054 
Probing the deuteron wave function ar pn os a (d,p) 
reactions (D state to S state ratio, ye oo” 
DWBA, angular distributions), 2:1952 952 (RLO-138 
States in *°Pu from the (n, y), (4, p), and (d, t) reactions, 


2:2062 
DEUTERONS/FORM FACTORS 
Deuteron form factor and the short-distance behavior of the 
nuclear force, 2:2074 
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DEUTERONS/WAVE FUNCTIONS 

Probing the deuteron wave function with sub-coulomb (d,p) 
reactions (D state to § state ratio, tensor 4 
DWBA, angular distributions), 2:1952 (RLO-1386-500) 

1,3-DIAZINES ES 
See PYRIMIDINES 
DIELECTRIC MATERIALS/IONIC CONDUCTIVITY 
Practical reasons for investigating ion transport in high 
temperature insulating materials, 2:1067 (CONF-76083 1-2) 

DIELECTRIC MATERIALS/REFLECTIVITY 

be rature-profile determination using frequency-domain 

tometry, 2:224 (UCID-17091) 

DIELECTRIC CK DETECTORS/CALIBRATION 

STANDARDS 

Calibrated glass standards for fission track use, 2:1395 
DIELECTRIC TRACK DETECTORS/ETCHING 

Some studies on the development and applications of recoil 
particle track amplification by electrochemical etching for fast 
neutron dosimetry. Progress report (For measuring neutron 
contamination in x-ray beams of medical accelerators), 2:1396 
(ORO-48 14-9) 

DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES/COOLING SYSTEMS 

Direct water injection cooling for military engines and effects on 

the diesel cycle, 2:946 
DIESEL ENGINES/EXHAUST GASES 

Engine performance test of the 1975 Chrysler-Nissan Model 
CN633 diesel engine. Interim report, 2:945 (DOT-TSC-OST- 
75-44) 

DIESEL ENGINES/FUEL CONSUMPTION 

Engine performance test of the 1975 Chrysler-Nissan Model 
CN633 diesel engine. Interim report, 2:945 (DOT-TSC-OST- 
75-44) 

DIESEL ENGINES/NOISE 

Evaluation of diesel engine performance with intake and exhaust 
system throttling. Volume II. Appendix I. Final report, 
November 1972-May 1974, 2:947 (DOT-TSC-OST-74- 
42(Vol.2)(App.1)) 

Evaluation of diesel engine performance with intake and exhaust 
system throttling. Volume I. Text and appendixes A through 
H. Final report, November 1972-May 1974, 2:948 (DOT-TSC- 
OST-74-42( Vol.1)(App.A-H)) 

DIESEL ENGINES/PERFORMANCE TESTING 

Postal vehicle missions, 2:800 (ERDA-76-85) 

DIET/RADIOACTIVITY 

Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and "Be, ®Zr, "Cs, “Ce, and 
Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306(App.)) 

Health and Safety Laboratory environmental quarterly, March 1- 
June 1, 1976 (Fallout, natural radioactivity, and lead in 
environmental samples from USA, India, and Taiwan during 
1976), 2:1495 (HASL-306) 

DIFFERENTIAL EQUATIONS 

Numerical and computational analysis of the partial differential 
equations in hydrocodes and wavecodes, 2:2109 (SAND-75- 
0448 


DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Quality of Runge-Kutta formulas, 2:2249 (SAND-76-0370) 
Software for nonlinear partial differential equations, 2:2254 

DIFFRACTION MODELS/GLAUBER THEORY 
Shrinking of the diffraction peak in elastic scattering by 

deuterons and light nuclei, 2:1954 

DIFFRACTION MODELS/REVIEWS 

Diffraction scattering of hadrons: The theoretical outlook 
(review, pomeron, unitarity), 2:1941 

DIFFUSION/TRACER TECHNIQUES 

Tracer concentration gradients for diffusion coefficients 
exponentially dependent on concentration, 2:1072 

DIGITAL COMPUTERS/USES 
Digital computers for gas measuring systems, 2:211 
Fully automated gas sto’ field, 2:195 

2-2-DIMETHYLPROPANE LECTRON-MOLECULE 
COLLISIONS 
Chemical effects of low energy electron impact on hydrocarbons 

in the gas phase. I. Neopentane (’’Simulated”’ radiolysis of 
tane; 3.5-15.0 eV electrons), 2:1205 
IOCCUS PNEUMONIAE 
See PNEUMOCOCCUS 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 

DIRECT CYCLE COOLING SYSTEMS/DESIGN 

Power generating —- with a gas-cooled nuclear reactor with 
closed gas circulation (Patent), 2:607 
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DISEASES 
See also CARDIOVASCULAR DISEASES 
INJURIES 
NEOPLASMS 
OCCUPATIONAL DISEASES 
RESPIRATORY SYSTEM DISEASES 
SKIN DISEASES 
DISEASES/DIAGNOSIS 
Review of rapid cell analysis and automation of disease diagnosis 
using flow microfluorometry, 2:1592 (LA-UR-76-1286) 
DISTRICT HEATING 
MIUS systems analysis: the effects of thermal energy storage and 
solid waste incineration options on MIUS cost and fuel 
consumption (Water for thermal energy storage (TES)), 2:833 
(ORNL/HUD/MIUS-26) 
Nuclear ‘long-distance’ energy: a new method for the transport 
of nuclear heat, 2:680 
a power plants and thermal pollution of the environment., 
77 


DISTRICT HEATING/ECONOMICS 

Heat extraction for district heating from nuclear power plants., 
2:682 

Technical and economic aspects of potential U.S. district heating 
systems, 2:831 (BNL-21287) 

DIVERTORS/MATHEMATICAL MODELS 
_ theory of divertors without viscosity, 2:2226 
DNA 

(Deoxyribonucleic acid.) 

DNA/BIOCHEMICAL REACTION KINETICS 

Changes in the pyrimidine nucleotide DNA isopliths of the 
hemopoietic system after y irradiation of the animal (Rabbits), 
2:1626 (ERDA-tr-151) 

Photobiology and photochemistry of ribonucleic acids. Progress 
report, March 1974-March 1975 (UV radiation), 2:1582 
(RLO-2225-T15-20) 

DNA/BIOLOGICAL EFFECTS 

Frequency of chromosome aberrations in bone marrow cells of 
lethally irradiated rats, treated with homologous DNA 
(Gamma radiation), 2:1636 (ERDA-tr-151) 

Influence of exogenous DNA on the postradiation survival of a 
culture of SOC cells, 2:1634 (ERDA-tr-151) 

DNA/BIOLOGICAL RADIATION EFFECTS 

Changes in the pyrimidine nucleotide DNA isopliths of the 
hemopoietic system after y irradiation of the animal (Rabbits), 
2:1626 (ERDA-tr-151) 

Content of DNA in cancerous tumours of the breast before and 
after large-fractionated irradiation, 2:1661 

Defective thymine dimer excision by cell-free extracts of 
xeroderma pigmentosum cells (UV Radiation), 2:1640 

Effects of cysteine on single breaks induced by ionizing radiation 
and on their repair (Gamma radiation, Escherichia coli), 
2:1647 (ERDA-tr-151) 

Influence of ionizing radiation on the RNA metabolism. 
Communication 2. Kinetics of the breakdown of nuclear 
RNAs in the organs of irradiated rats (Gamma radiation), 
2:1672 (ERDA-tr-151) 

Influence of ionizing radiation of chromatin and the lipid 
metabolism of birds (Chickens), 2:1680 (ERDA-tr-151) 

Influence of ionzing radiation on the adrenals of rat embryos 
(Gamma radiation), 2:1683 (ERDA-tr-151) 

Photobiology and photochemistry of ribonucleic acids. Progress 
report, March 1974-March 1975 (UV radiation), 2:1582 
(RLO-2225-T15-20) 

Radiation and biophysical studies on cells and viruses. Progress 
report, 1 April 1975-31 March 1976 (Gamma radiation, 
particle beams, alpha particles), 2:1632 (ORO-2832-171) 

Radiobiology, 2:1671 (ERDA-tr-151) 

Strand breaks, base release, and postirradiation changes in DNA 
y-irradiated in dilute Q,-saturated aqueous solution, 2:1628 

DNA/BIOLOGICAL REPAIR 

Cellular heredity in haploid cultures of somatic cells. Annual 
progress report, March 1, 1975-March 31, 1976 (UV 
radiation), 2:1630 (COO-3110-23) 

Defective thymine dimer excision by cell-free extracts of 
xeroderma pigmentosum cells (UV Radiation), 2:1640 

Effects of cysteine on single breaks induced by ionizing radiation 
and on their repair (Gamma radiation, Escherichia coli), 
2:1647 (ERDA-tr-151) 

DNA/BIOSYNTHESIS 

Computation of DNA synthesis rates from flow 

ase, histograms. I. Theory, 2:1581 (ORNL/CSD- 
) 


Effect of radiation in vitro on erythropoietin action, 2:1639 

Some aspects of the mechanism of bacteriophage function. 
Progress report, February 11, 1975-January 31, 1976 (UV 
radiation), 2:1642 (COO-3233-05) 


DRILL BITS/COST 


DNA/CHEMICAL RADIATION EFFECTS 
Effects of radiations on DNA and repair of the damage. Progress 
report, March 1, 1975-March 31, 1976, 2:1631 (COO-3571- 


16) 
DNA/DATA ANALYSIS 
Computation of DNA synthesis rates from flow 
microfluorometric histograms. I. Theory, 2:1581 (ORNL/CSD- 
1) 


Electron microscopic analysis of mitochondrial DNA sequences 

from petite and grande yeast, 2:1580 (CONF-760568-2) 
DNA/DECOMPOSITION 

Enzymatic degradation of uracil-containing DNA. II. Evidence of 
N-glycosidase and nuclease activities in unfractionated 
extracts of Bacillus subtilis, 2:1602 

DNA/INJURIES 

DNA damage and repair mechanism (DNA damage and repair 

mechanisms), 2:1595 (COO-28 14-1) 
DNA/METABOLISM 

Influence of ionizing radiation of chromatin and the lipid 

metabolism of birds (Chickens), 2:1680 (ERDA-tr-151) 
DNA/MOLECULAR STRUCTURE 

Electron microscopic analysis of mitochondrial DNA sequences 

from petite and grande yeast, 2:1580 (CONF-760568-2) 
DNA/STRAND BREAKS 

DNA damage and repair mechanism (DNA damage and repair 
mechanisms), 2:1595 (COO-28 14-1) 

Effects of cysteine on single breaks induced by ionizing radiation 
and on their repair (Gamma radiation, Escherichia coli), 
2:1647 (ERDA-tr-151) 

Effects of radiations on DNA and repair of the damage. Progress 
report, March 1, 1975-March 31, 1976, 2:1631 (COO-3571- 


16) 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DOLOMITE/CHEMICAL REACTIONS 
Chemical Engineering Division environmental chemistry annual 
report, July 1974-June 1975 (Chemistry of airborne 
particulates; '*O analysis of atmospheric sulfate aerosols; S 
emission control chemistry), 2:1460 (ANL-75-51) 
DOLOMITE/POROSITY 
Pore geometry in dolomites and its influence on capillary 
behaviour, 2:111 
DOLOMITE/REGENERATION 
Chemical Engineering Division environmental chemistry annual 
report, July 1974-June 1975 (Chemistry of airborne 
particulates; '*O analysis of atmospheric sulfate aerosols; S 
emission control chemistry), 2:1460 (ANL-75-51) 
DOMESTIC ANIMALS 
See also CATTLE 
SHEEP 
DOMESTIC ANIMALS/TEMPERATURE MONITORING 
Electronic management for the livestock industry (Identification 
and temperature monitoring of livestock for disease 
detection), 2:1410 (LA-UR-76-1193) 
DOMINANT MUTATIONS/RADIOINDUCTION 
Dominant lethal mutations in mice resulting from chronic 
tritiated water (HTO) ingestion, 2:1706 
DOPAMINE/RADIOSENSITIVITY EFFECTS 
Effect of intraventricular administration of 6-hydroxy-dopamine 
on the stress increase in the plasma corticosterone caused by 
irradiation (X radiation), 2:1684 (ERDA-tr-151) 
DOSE DISTRIBUTIONS 
See RADIATION DOSE DISTRIBUTIONS 
DOSE FRACTIONATION 
See FRACTIONATED IRRADIATION 
DOSE RATES/RADIOSENSITIVITY EFFECTS 
Dose rate studies with fission spectrum neutrons, 2:1696 
DOSE-RESPONSE RELATIONSHIPS 
Tumorigenic action of beta, proton, electron and alpha radiation 
in rat skin. Comprehensive progress report, August 1, 1973- 
July 31, 1976 (UV radiation), 2:1666 (COO-3380-26) 
IMETRY 


See also MICRODOSIMETRY 
NEUTRON DOSIMETRY 
PION DOSIMETRY 
PROTON DOSIMETRY 
DOSIMETRY/ACCURACY 
Recent ~ in californium-252 dosimetry, 2:1703 (FMI- 
1000-763) 
DRAGON REACTOR 
Application of the Dragon reactor experiment to the safety 
evaluation of current HTR systems, 2:791 
DRIFT INSTABILITY 
Shear stabilization of drift instabilities in the presence of 
multiple rational surfaces, 2:2180 (MATT-1270) 





DRILL BITS/COST 


" Dewshole seplacsabte dell it: progrers rogram 
re rill bit: re and 
plan, 2:517 (SAND-76-0227)" i, “ 
Dowshole seplecsabte dell bit: peogress — 
ole re! rill bit: report and 
plan, 2:51 (SAND-76-0227) a ‘ 
"\Dowallcte saplaccehie oil Ui: progress — 
wnhole re drill bit: report and 
plan, 2:517 (SAND-76-0227)" vo . 

Terra-Drill program: progress report and program plan 
(Prefracturin; ng using 50 caliber steel projectiles), 2:518 
(SAND-76-0228) 

DRILLING FLUIDS 
Treatment of weighted drilling mud (Patent), 2:137 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER/RADIOACTIVITY 

Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and ’Be, *Zr, "Cs, “Ce, and 
Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306(App.)) 

Health and Safety Laboratory environmental quarterly, March 1- 
June 1, 1976 (Fallout, natural radioactivity, and lead in 
environmental samples from USA, India, and Taiwan during 
1976), 2:1495 (HASL-306) 

DROPLET MODEL/HEAVY ION REACTIONS 

Colliding heavy ions: Nuclei as dynamical fluids, 2:2078 

DROPLETS 

Inexpensive drop counter for use with fraction collectors 
(Optical system for counting drops from liquid | 
chromatography apparatus), 2:1414 (SRO-854-8) 

DRUGS 
See also CAFFEINE 
RADIOPHARMACEUTICALS 
RADIOPROTECTIVE SUBSTANCES 
DRUGS/BIOLOGICAL EFFECTS 

Environment and the protection of human health, 2:1739 (EUR- 

5360( Vol.1)) 
DRUGS/ENVIRONMENTAL EFFECTS 

Environment and the protection of human health, 2:1739 (EUR- 
5360( Vol.1)) 

DUAL-PURPOSE POWER PLANTS 

Nuclear dual-purpose plants for industrial energy, 2:678 (CONF- 
760906-3) 


DUAL-PURPOSE POWER PLANTS/ECONOMICS 
Technical and economic aspects of potential U.S. district heating 
systems, 2:831 (BNL-21287) 
DUSTS 
See also COSMIC DUST 
DUSTS/BIOLOGICAL EFFECTS 
Effects of some approximations in analyses of radiological 
response to coalmine dust exposure, 2:1724 (EUR- 
5360( Vol.1)) 
DUSTS/CONTROL 
Dust suppression with water sprays during continuous coal 
mining operations, 2:107 (BM-RI-8064) 
Research in new equipment and techniques for protecting 
miners intensifies as production speeds up, 2:9 
DUSTS/HEALTH HAZARDS 
Studies of trace substances in an urban atmosphere, 2:1478 
(EUR-5360(Vol.1)) 
DUSTS/PARTICLE SIZE 
Instruments and techniques for dynamic particle size 
measurement of coal dust. Final report, 30 Jun 1970-30 Sep 
1973, 2:81 (PB-243895) 
DUSTS/SAMPLING 
Instruments and techniques for dynamic particle size 
measurement of coal dust. Final report, 30 Jun 1970-30 Sep 
1973, 2:81 (PB-243895) 
DYNAMICS 
See MECHANICS 
DYONS 
(Hypothetical particles endowed with both electric and magnetic 


charges.) 
DYONS/QUANTUM FIELD THEORY 
Chiral-charge conservation and gauge fields (Kink solution, one 
dimension), 2:1981 
DYSPROSIUM 150/ENERGY LEVELS 
Nuclear Data sheets for A = 150, 2:2046 
DYSPROSIUM 160 TARGET/ARGON 40 REACTIONS 
Reactions of “Ar with * , and '*Yb, 2:2050 
DYSPROSIUM 164 TARG IARGON 40 REACTIONS 
Reactions of “Ar with Dy, Dy, and '*Yb, 2:2050 
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DYSPROSIUM CHLORIDES/THERMODYNAMIC < baa 
Isopiestic determination of the activity coefficients of 
aqueous rare earth electrolyte solutions at 25°C. I. The rare 
earth chlorides, 2:1158 


See AUDITORY ORGANS 
ATMOSPHERE 


See also AIR 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 
TROPOSPHERE 
Effects of atmospheric variability on energy utilization and 
conservation. Summary of research poe Bee between | July 
1975 and 31 March 1976, 2:1463 (COO-1340-47) 
EARTH ATMOSPHERE/MIXING 
Measurement of airborne radioactivity and its meteorological 
application. Technical progress report, July 1, 1975-March 31, 
1976 er or: radionuclide tracers for meteorological 
studies), 2:1 (COO-3425-13) 
EARTH ATMOSPHERE/RADIATION ABSORPTION 
ANALYSIS 
Investigation of ESSA 7 radiation data for use in long-term earth 
energy experiments, Phases | and 2. Final report, 2:429 (N- 
75-28998) 
EARTH CRUST/THERMAL EXPANSION 
Time response of the sea floor and peripheries to a thermal 
runaway pulse (abstract), 2:1747 
EARTH MANTLE/CHEMICAL COMPOSITION 
On the composition of the oceanic lithosphere, 2:1767 
EARTH MANTLE/PHYSICAL PROPERTIES 
On the composition of the oceanic lithosphere, 2:1767 
EARTH MANTLE/THERMAL CONDUCTIVITY 
Lattice thermal conductivity within the Earth and considerations 
of a relationship between the pressure dependence of the 
thermal diffusivity and the volume dependence of the 
Grueneisen parameter, 2:526 
EARTHQUAKES/SEISMIC DETECTION 
Pattern analysis and classification with the new ACDA seismic 
signature data base. Technical report, 2:1459 (AD-A-015925) 
EBOR REACTOR/FUEL PINS 
Criticality of heterogeneous lattices of Experimental Beryllium 
Oxide Reactor fuel pins in water and in aqueous solutions 
containing boron and uranyl nitrate, 2:734 (ORNL/ENG-2) 
EBR-2 REACTOR/REACTOR OPERATION 
Reactor Development Program, progress report, 2:752 (ANL- 
RDP-S0) 
ECCS 
(Emergency core cooling system.) 
See also CORE FLOODING SYSTEMS 
ECCS/HEAT TRANSFER 
Experimental and analytical study of the sputtering phenomena 
(BWR; PWR), 2:749 (ANL-76-41) 
ECCS/PERFORMANCE 
Experiment data report for semiscale Mod-1 tests S-03-5, S-03- 
6, S-03-7, and S-03-8 (reflood heat transfer tests) (PWR), 
2:746 (ANCR-NUREG-1308) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY 
Considerations in the development of the utility of stable 
isotopes in science, medicine, and agriculture, and 
environmental studies, 2:1607 (LA-UR-76-1675) 
ECOLOGY /MATHEMATICAL MODELS 
Applied systems ecology: models, data, and statistical methods, 
2:1462 (BNWL-SA-5216(Rev.)) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
ECOSYSTEMS/CONTAMINATION 
—— and effects of radionuclides in southeastern 
ecosystems. Progress rt: a three year review, June 1975- 
June 1976, 2:1716 (ORO-2412-65) 
ECOSYSTEMS/NUTRIENTS 
Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 
ECOSYSTEMS/RADIONUCLIDE MIGRATION 
Ecological behavior and effects of radionuclides in pg 
ecosystems. Progress rt: a three year review, June 1975- 
June 1976, 2:1716 (ORO-2412-65) 
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ECOSYSTEMS/STABILITY 
Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 
EDTA 
(Ethylenediaminetetraacetic acid.) 
EDTA/BIOLOGICAL EFFECTS 
Enzymatic degradation of uracil-containing DNA. II. Evidence of 
N-glycosidase and nuclease activities in unfractionated 
extracts of Bacillus subtilis, 2:1602 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EGGS/BIOLOGICAL RADIATION EFFECTS 
Growth, development of embryos, chicks, and egg laying of hens 
irradiation before and during incubation (Gamma radiation), 
2:1678 (ERDA-tr-151) 
EGGS/HATCHING 
Growth, development of embryos, chicks, and egg laying of hens 
irradiation before and during incubation (Gamma radiation), 
2:1678 (ERDA-tr-151) 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EHF RADIATION 
See MICROWAVE RADIATION 
EHRLICH ASCITES TUMOR/BIOLOGICAL RADIATION 
EFFECTS 
Problem of enhancing the biological effects of ionizing 
radiations. Communication 9. Oxygenation of the tumor and 
skin under conditions of inhalation of air and oxygen before 
and after irradiation (Gamma radiation, mice), 2:1676 
(ERDA-tr-151) 
EINSTEINIUM/ADSORPTION 
Sorption of curium, berkelium, californium, and einsteinium on 
cation exchange resin from nitric acid solutions, 2:1134 
(CONF-760826-6) 
EINSTEINIUM 249/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
EINSTEINIUM 251/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
EINSTEINIUM 253/ADSORPTION 
Penetration of HEPA filters by alpha recoil aerosols, 2:1490 
(CONF-760822-5) 
EINSTEINIUM 253/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 


2:2061 
EINSTEINIUM 255/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
ELASTICITY 
Some recent results in elastic-plastic wave propagation, 2:1013 
(SAND-76-5298) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 
ELECTRIC BATTERIES/ELECTROLYTES 
Neutron scattering studies of solid electrolytes, 2:1102 (BNL- 
21367) 
ELECTRIC BATTERIES/MEETINGS 
Power sources 5. Research and development in non-mechanical 
electrical power sources. Proceedings of the 9th international 
symposium held at Brighton, England, September 1974 
(Electric power sources other than rotating machinery), 2:821 
ELECTRIC DISCHARGES 
See also ELECTRIC SPARKS 
Application of magnetic field to flames augmented by high- 
voltage discharge (In seeded and unseeded flames), 2:413 
ELECTRIC FIELDS 
Spectroscopic and thermometric studies of charged particle 
pen eae around high potential electrodes in flame 
gases, 2: 
ELECTRIC FIELDS/BIOLOGICAL EFFECTS 
Applications of the absolute reaction rate theory to biological 
responses in electric and magnetic fields, 2:1643 (SAND-76- 


0057) 
ELECTRIC MOTORS/EQUIPMENT PROTECTION DEVICES 
Adjustable electronic load-alarm relay (Patent; current flow 
monitoring through electrical load), 2:1375 
ELECTRIC POWER/CONSUMPTION RATES 
Projecting an energy-efficient California (Effect of postulated 
program of mandatcry conservation standards for buildings 
and appliances), 2:856 (LBL-3274) 


ELECTROMAGNETIC INTERACTIONS 


ELECTRIC POWER/DEMAND FACTORS 

Impacts of alternative electricity supply systems for California 
and analysis of supply - demand of electricity for the twelve 
—- a. hasta ig 2:847 (TID-27112) 

rowth reall (ELECTRIC models), 2:908 
ELE RIC PO ER/EDU ATION 
Final report for workshop on electric power generation: 
comparative risks and benefits, 2:542 (CONF-750763-1) 
ELECTRIC POWER/ENERGY CONSERVATION 
Is growth really necessary (ELECTRIC models), 2:908 
ELECTRIC POWER/FORECASTING 

All-electric economy is coming (Interview with Floyd W. Lewis, 
new chairman of EEI), 2:909 

Staff report on projected 1976 summer load-power supply 
situation: contiguous United States, 2:906 

Year 2000: energy enough, 2:877 

ELECTRIC POWER/RESEARCH PROGRAMS 

Systems engineering for power, 2:541 (ERDA-76-82/1) 

ELECTRIC PARKS/HAZARDS 

Design of an electrostatic spark sensitivity tester. Period 
covered: January-March 1976 (Spark hazards from the human 
body), 2:1411 (MHSMP-76-17Q) 

ELECTRIC UTILITIES 
See PUBLIC UTILITIES 
ELECTRICAL INSULATORS/FLASHOVER 

Study of surface flashover of conical insulators using 3 ns 
risetime pulses, 2:548 (SAND-76-5237) 

ELECTRICAL INSULATORS/IONIC CONDUCTIVITY 

Practical reasons for investigating ion transport in high 
temperature insulating materials, 2:1067 (CONF-760831-2) 

ELECTRICAL INSULATORS/PERFORMANCE TESTING 

Study of surface flashover of conical insulators using 3 ns 

risetime pulses, 2:548 (SAND-76-5237) 
ELECTRICAL SURVEYS 
Energy and technology (For coal field characterization and 
other geophysical applications), 2:74 (UCRL-52000-76-1) 
ELECTRIC-POWERED VEHICLES/ENERGY CONSERVATION 
Garrett's outlook on vehicle flywheels, 2:806 (ERDA-76-85) 
ELECTRIC-POWERED VEHICLES/FLYWHEELS 

All-service electric transit vehicle, 2:955 (ERDA-76-85) 

Garrett’s outlook on vehicle flywheels, 2:806 (ERDA-76-85) 

Postal vehicle missions, 2:800 (ERDA-76-85) 

ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 

BATTERIES 

High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, January-March 
1976 (Li-Al/LiCI-KCI/FeS or FeS,; some work on CaAl,, 
Ca,Si, and Mg a:1odes and FeS, Fe,;O, and FeS, cathodes; 
ANL), 2:823 {ANL-76-35) 

ELECTRIC-POWERED VEHICLES/METAL-NONMETAL 

BATTERIES 

High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, January-March 
1976 (Li-Al/LiCI-KCI/FeS or FeS,; some work on CaAl,, 
Ca,Si, and Mg anodes and FeS, Fe,O, and FeS, cathodes; 
ANL), 2:823 (ANL-76-35) 

Production and engineering methods for Carb-Tek (trade name) 
batteries in fork lift trucks. Final report, July 1973-December 
1974, 2:822 (AD/A-006548) 

ELECTRIC-POWERED VEHICLES/PERFORMANCE 

All-service electric transit vehicle, 2:955 (ERDA-76-85) 

ELECTRIC-POWERED VEHICLES/TESTING 

SOAC: state-of-the art car engineering tests at Department of 
Transportation High Speed Ground Tests Center. Final test 
report. Volume V. Structural, voltage, and radio frequency 
— tests. Final report, Apr-Jul 1973, 2:950 (PB- 
244751) 

ELECTRODEPOSITION/MASS TRANSFER 

Distribution of mass transport rates along parallel plane 

electrodes in forced convection, 2:1178 (LBL-2702) 
ELECTROLYTES/CRYSTAL STRUCTURE 

Neutron scattering studies of solid electrolytes, 2:1102 (BNL- 

21367) 
ELECTROLYTES/METABOLISM 

Biochemical studies on the ocular lens in relation to 
catartogenesis. Progress report, July 1, 1975-June 30, 1976, 
2:1608 (TID-27065) 

ELECTROLYTIC CELLS/EFFICIENCY 
me oy: during separation of lithium on a liquid bismuth 
2:1179 (UCRL-Trans-1 1105) 
ELECTROLYTIC CELLS/ELECTROMOTIVE FORCE 

Measurement of the cell voltage of ThO,-Y,0;-solid electrolyte 

cells in the range of mixed conduction, 2:825 (ANL-Trans- 


1060) 
ELECTROMAGNETIC INTERACTIONS 
See also ELECTROPRODUCTION 
LEPTON-HADRON INTERACTIONS 
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PHOTON-PHOTON INTERACTIONS 
ELECTROMAGNETIC INTERACTIONS/GAUGE INVARIANCE 
Gauge theories and neutrino interactions, 2:1935 
ELECTROMAGNETIC ISOTOPE SEPARATION 
Method and tus for separation of ions from a plasma 
(Patent), 2:264 
ELECTROMAGNETIC PULSES/RADIATION DETECTION 
Calibration of thin film EMP sensors by AFWL Coaxial 
Chamber, 2:1394 (UCID-17186) 
ELECTROMAGNETIC RADIATION 
See also BREMSSTRAHLUNG 
GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
ELECTROMAGNETIC RADIATION/BIOLOGICAL 
RADIATION EFFECTS 
Compilation of Navy sponsored elf biomedical and ecological 
research reports. — I, 2:1621 (AD-A-015068) 
Compilation of Na’ nsored elf biomedical and ecological 
research reports. Z ume II, 2:1622 (AD-A-015069) 
ELECTROMAGNETIC RADIATION/MODULATION 
Amplitude and phase modulation accompanying laser beam 
ping in plasmas, 2:2206 
ELECTROMAGNETIC RADIATION/WAVE PROPAGATION 
Amplitude and phase modulation accompanying laser beam 
trapping in plasmas, 2:2206 
Self-induced gain and loss modulation in coherent, transient 
Raman pulse propagation, 2:2108 
ELECTROMETERS/DESIGN 
Electronic properties of liquids. Progress report November 1, 
1975-October 31, 1976 (lon-chamber reflectometer; 
electrometer-ratiometer.), 2:1413 (ORO-3861-19) 
ELECTRON BEAM WELDING/EQUIPMENT 
Electron beam welder cold wire feeder (19 Jun 1973) 
(Engineering Materials) (6 drawings), 2:1267 (CAPE-2469) 
ELECTRON BEAMS/SPACE CHARGE 
Space-charge waves on a relativistic, unneutralized electron 
beam and collective ion acceleration, 2:1807 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON COLLISIONS/INELASTIC SCATTERING 
Inelastic-collision cross sections for Ne (Dipole oscillator 
strength), 2:1823 (ANL-76-66) 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON REACTIONS/ELASTIC SCATTERING 
Elastic electron scattering formalism for relativistic nuclear 
models, 2:2018 
ELECTRON SPIN RESONANCE 
ESR study of radiation damage in pyrimidines. Progress report, 
August 1, 1975-April 1, 1976, 2:1185 (COO-2367-06) 
EL ON TUBES 
See also CATHODE RAY TUBES 
GAS DISCHARGE TUBES 
ELECTRON TUBES/SEALS 
Development of a low-permeability glass-ceramic to seal to 
molybdenum (For long-life vacuum tubes), 2:982 (SAND-74- 


0140) 
ELECTRON-ATOM COLLISIONS/BORN APPROXIMATION 
Excitation of atomic oxygen in the Born approximation, 2:1849 
ELECTRON-ATOM COLLISIONS/EXCITATION 
Excitation of atomic oxygen in the Born approximation, 2:1849 
ELECTRON-DEUTERON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Elastic-inelastic connection in electron scattering and the choice 
of scaling variable (Bjorken scalig, threshold behavior, elastic 
form factors), 2:1932 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also POWER SUPPLIES 
New electonic gain device for high-temperature applications 
(Integrated thermionic circuit for instrumentation for 
geothermal application, shale oil retorting, and underground 
ification of coal), 2:1409 (LA-6339-MS) 
EL ON-ION COLLISIONS/EXCITATION 
Excitation of He* by electron impact, 2:1846 
ELECTRON-MOL LE COLLISIONS/CROSS SECTIONS 
Cross section of O~ formation -- os collisions between 9 and 
17 eV (9-17 eV range), 2:183 
ELECTRON-MOLECULE COLLISIONS/IONIZATION 
Anomalous broadening of the N,* first negative band system, 
2:1829 (SAND-76-8617) 
SS _ and calculation of e-N, scattering, 2:1827 (N-75- 
) 
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ELECTRON-NEUTRON INTERACTIONS/INELASTIC 
SCATTERING 
Electron scattering off hydrogen and deuterium at 50° and 60° 
(6.5 to 19.5 GeV), 2:1864 
ELECTRON-NUCLEON INTERACTIONS 
See also ELECTRON-NEUTRON INTERACTIONS 
ELECTRON-PROTON INTERACTIONS 
ELECTROPRODUCTION 
ELECTRON-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
~— 4 — inclusive weak and electromagnetic interactions, 
Elastic-inelastic connection in electron scattering and the choice 
of scaling variable A gaiaga scalig, threshold behavior, elastic 
form factors), 2:19 
ELECTRONNUCLEON. INTERACTIONS/INCLUSIVE 
INTERACTIONS 
—_ P _ inclusive weak and electromagnetic interactions, 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Observation in e*e~ annihilation of a narrow state at 1865 
MeV/c? decaying to Kw and Kam, 2:1872 
Observation of a narrow charged state at 1876 MeV/c? decaying 
to an exotic combination of Ken, 2:1873 
The > possibility of ——s the w’ (1250) meson in the reaction 
ete yields3a, 2:19 
ELECTRON-POSITRON INTERACTIONS/PAIR PRODUCTION 
Production of new heavy particles in e*e~ annihilation into 
hadrons, 2:1929 
ELECTRON-POSITRON INTERACTIONS/POLARIZATION 
Effect of beam polarization on two photon processes (0.1 to 100 
GeV), 2:1925 (ORO-3992-278) 
ELECTRON-PROTON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Elastic-inelastic connection in electron scattering and the choice 
of scaling variable (Bjorken scalig, threshold behavior, elastic 
form factors), 2:1932 
ELECTRON-PROTON INTERACTIONS/INELASTIC 
SCATTERING 
Electron scattering off hydrogen and deuterium at 50° and 60° 
(6.5 to 19.5 GeV), 2:1864 
ELECTRON-RING ACCELERATORS/BEAM OPTICS 
Particle distribution parameters in an electron storage ring, 
2:1390 
ELECTRONS 
See also SOLVATED ELECTRONS 
TRAPPED ELECTRONS 
ELECTRONS/BIOLOGICAL RADIATION EFFECTS 
Dose response curve for tumor induction with single and split 
doses of 10 MeV protons, 2:1665 (COO-3380-25) 
Tumorigenic action of beta, proton, electron and alpha radiation 
in rat skin. Comprehensive progress report, August |, 1973- 
July 31, 1976 (UV radiation), 2:1666 (COO-3380-26) 
ELECTRONS/CHERENKOV RADIATION 
Possibility of Cernkov emission of -y quanta by electrons, 2:1927 
ELECTRONS/ELECTRIC CHARGES 
Elementary particles and high energy phenomena. Progress 
report, May 1975-April 1976, 2:1863 (COO-2114-22) 
ELECTROPRODUCTION 
See also ELECTRON-NUCLEON INTERACTIONS 
ELECTROPRODUCTION/DEEP INELASTIC SCATTERING 
Elastic-inelastic connection in electron scattering and the choice 
of scaling variable (Bjorken scalig, threshold behavior, elastic 
form factors), 2:1932 
ELECTROPRODUCTION/THRESHOLD ENERGY 
Elastic-inelastic connection in electron scattering and the choice 
of scaling variable (Bjorken scalig, threshold behavior, elastic 
form factors), 2:1932 
ELECTROSTATIC ACCELERATORS/PLANNING 
High er electron beam accelerators for gas laser excitation, 
2:1384 (SAND-75-5682) 
ELECTROSTATIC PRECIPITATORS/DESIGN 
Electrostatic precipitator (Patent), 2:1270 
ELEMENT 104/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 


2:2061 
ELEMENT 105/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 


2:2061 
ELEMENT 106/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
ELEMENTARY PARTICLES 
See also HADRONS 
PHOTONS 
STRANGE PARTICLES 
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ELEMENTARY PARTICLES/DECAY 
Zeno’s paradox in quantum theory, 2:2103 (ORO-3992-271) 
ELEMENTARY PARTICLES/MAGNETIC PROPERTIES 
Magnetic charge, 2:1926 
ELEMENTARY PARTICLES/REVIEWS 
Fundamental theory: new particles, new ideas, 2:1919 
ELMO BUMPY TORUS/PLANNING 
ELMO Bumpy Torus program, 2:2215 (ORNL/TM-5451) 
EMBRYONIC CELLS/BIO ICAL RADIATION EFFECTS 
Cellular heredity in haploid cultures of somatic cells. Annual 
pro; report, March 1, 1975-March 31, 1976 (UV 
radiation), 2:1630 (COO-3110-23) 
EMBRYONIC CELLS/MUTATIONS 
Cellular heredity in haploid cultures of somatic cells. Annual 
progress report, March 1, 1975-March 31, 1976 (UV 
radiation), 2:1630 (COO-3110-23) 
EMBRYONIC CELLS/SURVIVAL CURVES 
Cellular heredity in haploid cultures of somatic cells. Annual 
p ss report, March 1, 1975-March 31, 1976 (UV 
radiation), 2:1630 (COO-31 10-23) 
EMBRYOS/BIOLOGICAL RADIATION EFFECTS 
Growth, development of embryos, chicks, and egg laying of hens 
irradiation before and during incubation (Gamma radiation), 
2:1678 (ERDA-tr-151) 
Influence of ionzing radiation on the adrenals of rat embryos 
(Gamma radiation), 2:1683 (ERDA-tr-151) 
EMBRYOS/GROWTH 
Growth, development of embryos, chicks, and egg laying of hens 
irradiation before and during incubation (Gamma radiation), 
2:1678 (ERDA-tr-151) 
EMBRYOS/MORTALITY 
Influence of ionzing radiation on the adrenals of rat embryos 
(Gamma radiation), 2:1683 (ERDA-tr-151) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY RODS 
See SCRAM RODS 
EMISSION/ENVIRONMENTAL EFFECTS 
Designing the exposure/response matrix in environmental health 
studies, 2:1741 (EUR-5360(Vol.1)) 
EMISSION SPECTROSCOPY 
See also FLUORESCENCE SPECTROSCOPY 
EMISSION SPECTROSCOPY /MEETINGS 
Atomic spectroscopy sympsoium, Gaithersburg, Maryland, 
September 23-26, 1975 (Program, abstracts, and author 
index), 2:1803 (CONF-7509131-( Abst.) ) 
EMP 
See ELECTROMAGNETIC PULSES 
ENERGY 
See also GEOTHERMAL ENERGY 
ENERGY/LEGISLATION 
Energy and environment: which is undermining which, 2:887 
ENERGY/RESEARCH PROGRAMS 
Energy and energy-related R and D activities of Federal 
installations and Federally funded research and development 
centers, 2:843 
ENERGY BALANCE 
Role of regional analysis in the formulation of energy policy: the 
case of the Northeast, 2:883 (BNL-21555) 
ENERGY CONSERVATION 
Building services: an energy demand review (Policy effects on 
demand), 2:873 
Built _ and energy needs (Proposed Building Energy Index), 
2:872 
Energy conservation measures in the National Bureau of 
Standards laboratory complex (Gaithersburg, Md), 2:864 
Energy economy in government buildings, 2:866 
Energy policy and buildings, 2:861 
Energy saving in industrial buildings (United Kingdom), 2:871 
Energy technology update for Colorado decision makers. 
Proceedings of a conference held March 5, 1975, in Golden, 
Colorado, 2:880 
Floridian’s guide to solar energy, 2:486 
Insulation of the housing stock: a national problem (United 
Kingdom), 2:870 


ENERGY DEMAND/ENERGY MODELS 


Role of regional analysis in the formulation of energy policy: the 
case of the Northeast, 2:883 (BNL-21555) 

Spending money to save energy (Marks and Spencer, textile and 
food firm in UK), 2:863 

Summary of annual cycle energy system workshop I held 
October 29-30, 1975, at Oak Ridge, Tennessee, 2:857 
(ORNL/TM-5243) 

Super Saver Electric Home Program (Pamphlet from Tennessee 
Valley Authority), 2:874 

Swiss examples of energy saving in existing buildings, 2:865 

Technical and economic aspects of potential U.S. district heating 
systems, 2:831 (BNL-21287) 


ENERGY CONSERVATION/BUDGETS 


Some solar and conservation efforts will double under fiscal ‘77 
budget, 2:844 


ENERGY CONSERVATION/CANADA 


Energy west: future crisis. Proceedings of the 1975 annual 
conference of the Western Regional Engineering Institute of 
Canada held March 25-27, 1975, in Vancouver, British 
Columbia (Availability and development problems), 2:879 


ENERGY CONSERVATION/DATA ACQUISITION 


Data needs for energy policy assessment, 2:855 (BNL-21572) 


ENERGY CONSERVATION/ECONOMICS 


Economic aspects of energy conservation (United Kingdom), 
2:868 


ENERGY CONSERVATION/FINANCING 


Federal loan guarantee programs: a literature search and 
commentary, 2:858 (TID-27082) 


ENERGY CONSERVATION/GOVERNMENT POLICIES 


Energy conservation studies for new and existing buildings 
produce guidelines and standards: tools for decision making, 
2:867 

Energy prospects (Role of government in production and 
efficient use of energy), 2:886 


ENERGY CONSERVATION/LEGISLATION 


Legislation and energy conservation, 2:862 


ENERGY CONSERVATION/MEETINGS 


Energy conservation and energy management in buildings. 
Proceedings of a conference held 13-14 November 1975, in 
London, England, 2:860 

Transportation energy conservation: tools to meet the national 
objective. Summary of meeting held at Argonne National 
Laboratory, Illinois, February 12, 1976, 2:854 (ANL-76-XX- 
4 


) 
ENERGY CONSERVATION/MIUS 


Energy conservation potential of modular integrated utility 
systems (MIUS) (720-Unit garden apartment complex), 2:832 
(CONF-760906-13) 


ENERGY CONSERVATION/RESEARCH PROGRAMS 


Some solar and conservation efforts will double under fiscal '77 
budget, 2:844 


ENERGY CONSERVATION/TRANSPORTATION SYSTEMS 


Transportation energy conservation: tools to meet the national 
objective. Summary of meeting held at Argonne National 
Laboratory, Illinois, February 12, 1976, 2:854 (ANL-76-XX- 
4 


ENERGY CONSUMPTION 


Building services: an energy demand review (Policy effects on 
demand), 2:873 

Projecting an energy-efficient California (Effect of postulated 
program of mandatory conservation standards for buildings 
and appliances), 2:856 (LBL-3274) 


ENERGY CONSUMPTION/DATA ACQUISITION 


Data needs for energy policy assessment, 2:855 (BNL-21572) 


ENERGY CONSUMPTION/ENVIRONMENTAL EFFECTS 


Effects of atmospheric variability on energy utilization and 
conservation. Summary of research conducted between | July 
1975 and 31 March 1976, 2:1463 (COO-1340-47) 


ENERGY CONSUMPTION/MATHEMATICAL MODELS 


Energy consumption in residential gas and electric water heater 
and ranges, 2:934 (ORNL/MIT-226) 


ENERGY CONSUMPTION/SIMULATION 


Modeling residential energy use, 2:913 (CONF-760904-1) 


Is growth really necessary (ELECTRIC models), 2:908 

MIUS systems analysis: the effects of thermal energy storage and 
solid waste incineration options on MIUS cost and fuel 
consumption (Water for thermal energy storage (TES)), 2:833 
(ORNL/HUD/MIUS-26) 

Modeling residential energy use, 2:913 (CONF-760904-1) 

Policies for lighting provision, 2:869 

Projecting an energy-efficient California (Effect of postulated 
program of mandatory conservation standards for buildings 
and appliances), 2:856 (LBL-3274) 

Role of natural gas in energy conservation, 2:178 


ENERGY CONSUMPTION/SOCIO-ECONOMIC FACTORS 
Energy prospects (Role of government in production and 
efficient use of energy), 2:886 
ENERGY CONVERSION/HEALTH HAZARDS 
Mechanism-oriented research in the evaluation of health 
problems of energy technologies, 2:1579 (BNL-21439) 
ENERGY DEMAND 
Building services: an energy demand review (Policy effects on 
demand), 2:873 
Perspective on nuclear power and uranium enrichment, 2:260 
(K-GD-1442) 





ENERGY DEMAND/ENERGY MODELS 


ENERGY DEMAND/ENERGY — 
Regional energy system for the and optimization of 
national scenarios (RESPONS). Final report. Clean coal 
rs sourceojuse economics project& 2:892 (ERDA3763 


09) 
ENERGY DEMAND/FORECASTIN 
Connecticut's energy outlook, 19 76.1995. Annual report to the 
Governor and General Assembly, 2:882 
Present and near-future demand for energy in the United States, 
2:876 (BNL-21236) 
ENERGY DEMAND/REGIONAL ANALYSIS 
Role of regional analysis in the formulation of energy policy: the 
case of the Northeast, 2:883 (BNL-21555) 
ENERGY MODELS 
Data needs for energy ag | assessment, 2:855 pede 
Is growth really necessary (ELECTRIC models » 2 
Modeling residential energy use, 2:913 (CONF. 760904-1) 
Regional energy system for the planning and optimization of 
national scenarios (RESPONS). Finat report. Clean coal 
energy: source-to-use economics project, ct 2: 892 (ERDA-76- 


109) 
ENERGY PARKS/FEASIBILITY STUDIES 

Feeding the glutton. Cities IX (Review of NRC's Nuclear Energy 
Center Site Survey), 2:851 

ENERGY PARKS/SITE SELECTION 

Feeding the glutton. Cities IX (Review of NRC’s Nuclear Energy 

Center Site Survey), 2:851 
ENERGY POLICY 

Building services: an energy demand review (Policy effects on 
demand), 2:873 

Energy Independence Authority, 2:891 

Energy policy game: the odds on independence, 2:889 

Energy policy statement of the Edison Electric Institute 
(Booklet), 2:890 

—_ y prospects (Role of eee in production and 

icient use of energy), 2:886 

Federal loan tee pi programs: a literature search and 
commentary, 2:858 (TID-27082) 

Future relationship of uranium supply and enrichment, 2:261 
(GJO-108(75)) 

How Sweden holds her energy use near half the U.S. per-capita 
level, 2:915 

National plan for energy research, development and 
demonstration: creating energy choices for the future. Volume 
2. Program implementation, 2:841 (ERDA-76-1(Vol.2)) 

Nuclear fuels policy. Report of the Atlantic Council’s Nuclear 
Fuels Policy Working Group (Book), 2:849 

Planning nuclear energy centers under technological and 
demand uncertainty, 2:845 (BNL-21205) 

Regional energy system for the | and optimization of 
national scenarios (RESPONS) report. Clean coal 
energy: source-to-use economics project, 2:892 (ERDA-76- 
109) 

Role of regional analysis in the formulation of energy policy: the 
case of the Northeast, 2:883 (BNL-21555) 

Selected review of maximum efficient rate (MER) and related 
resource economics literature, 2:895 (LA-6322-MS) 

States rights vs. national energy needs (Ten western states), 
2:888 

Year 2000: energy enough, 2:877 

ENERGY POLICY/DATA ANALYSIS 
Data needs for energy policy assessment, 2:855 (BNL-21572) 
ENERGY POLICY/DECISION MAKING 

Energy a update for Colorado decision makers. 
mene | a conference held March 5, 1975, in Golden, 
Colorado, 2:880 

ENERGY SHORTAGES/LEGAL ASPECTS 

Administration of energy shortages: natural gas and petroleum 

(Book), 2:881 
ENERGY SHORTAGES/MANAGEMENT 
Administration of energy shortages: natural gas and petroleum 
(Book), 2:881 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
WASTE HEAT 
WIND POWER 
ENERGY SOURCES/BIBLIOGRAPHIES 

Mineral and production in a geographic context: a select 
bibli hy, 2: 

ENERGY SGURCES/CANADA 

E west: future crisis. Proceedings of the 1975 annual 
conference of the Western Engineering Institute of 
Canada held March 25-27, 1975, in Vancouver, British 
Columbia (Availabili and dovelapment ), 2:879 

ENERGY SOURCES/CHEMICAL EFFLU 
Energy and technology review, 2:1468 (UCRL-52000-76-5) 
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— SOURCES/DEMAND FACTORS 

regi analysis in the formulation of energy policy: the 

case of Northeast, 2:883 (BNL-21555) — 
— oe vs. national energy needs (Ten western states), 


ENERGY SOURCES/ENERGY CONSUMPTION 
Energy use in the contract construction industry. Appendix B. 
Assessment of construction equipment availability, energy 
pace and construction industry capacity to support 
Project Independence, 2:914 (PB-245424) 
= SOURCES/ENVIRONMENTAL EFFECTS 
—— Resource and environmental problems, 2:836 (INIS-mf- 


) 

Predictive models for estimating the health impact of future 
energy sources, 2:1730 (EUR-5360( Vol.1)) 

Regional ecological studies (Environmental and socioeconomic 
impact of energy resources development in the Tennessee 
River valley Harriman quadrangle), 2:1571 (ORNL/RUS-24) 

ENERGY SOURCES/FINANCING 

Energy Independence Authority, 2:891 

Federal loan guarantee prog rograms: a literature search and 
commen' , 2:858 (TID-27082) 

ENERGY SOURCES/GOVERNMENT POLICIES 

Energy Independence Authority, 2:891 

ENERGY SOURCES/HEALTH HAZARDS 
Predictive models for estimating the health impact of future 
energy sources, 2:1730 (EUR-5360( Vol.1)) 
ENERGY SOURCES/LEGISLATION 
Energy and environment: which is undermining which, 2: 887 
Energy policy game: the odds on independence, 2: 889 
ENERGY SOURCES/MANAGEMENT 
Foreign ownership control and influence on domestic energy 
sources and supply. 2:878 (PB-243796) 
ENERGY SOURCES/MEETINGS 
Energy technology update for Colorado decision makers. 
Proceedings of a conference held March 5, 1975, in Golden, 
Colorado, 2: 880 

Energy west: future crisis. Proceedings of the 1975 annual 
conference of the Western Regional Engineering Institute of 
Canada held March 25-27, 1975, in Vancouver, British 
Columbia (Availability and development problems), 2:879 

ENERGY SOURCES/PLANNING 

Energy policy statement of the Edison Electric Institute 
(Booklet), 2: 

ENERGY SOURCES/PRODUCTION 

Energy prospects (Role of government in production and 
efficient use of energy), 2:886 

ENERGY SOURCES/RADIOACTIVE EFFLUENTS 
Energy and technology review, 2:1468 (UCRL-52000-76-5) 
ENERGY SOURCES ‘OVERY 

Energy from municipal refuse: a comparison of ten processes. 

= Technology Center of Columbia University study), 
942 


ENERGY SOURCES/REGIONAL ANALYSIS 
Regional energy system for the planning and optimization of 
national scenarios (RESPONS). Final report. Clean coal 
energy: source-to-use economics project, 2:892 (ERDA-76- 
109) 

Regional ecological studies (Environmental and socioeconomic 
impact of energy resources development in the Tennessee 
River valley Harriman quadrangle), 2:1571 (ORNL/RUS-24) 

Role of regional analysis in the formulation of energy policy: the 
case of the Northeast, 2:883 (BNL-21555) 

ENERGY SOURCES/RESEARCH PROGRAMS 

National plan for energy research, development and 
demonstration: creating a choices for the future. Volume 
2. Program implementation, 2:841 (ERDA-76-1(Vol.2)) 

ENERGY SOURCES/SOCIO-ECONOMIC FACTORS 

States rights vs. national energy needs (Ten western states), 


2:888 
ENERGY SOURCES/TRADE 
Foreign ownership control and influence on domestic energy 
sources and su ply. 2:878 (PB-243796) 
ENERGY STORA 
See also HYDROGEN STORAGE 
OFF-PEAK ENERGY STORAGE 
Technical and economic feasibility of thermal energy storage. 
Annual report, 2:820 (COO-2558-1) 
ENERGY STORAGE/FLYWHEELS 
Broad —— of flywheel applications, 2:801 (ERDA-76-85) 
a ea systems applications, 2:799 (ERDA-76-85) 


am wheels, 2:802 (ERDA-76-85) 
-— ~ STORAGE/M S 
storage: user needs and tech applications. 


gy = bem foundation conference, Asilomar, Pacific Grove, 
California, February 8-13, 1976. Executive summary, 2:796 
(CONF-760212-(Summ.)) 
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ENERGY STORAGE/SUPERCONDUCTING MAGNETS 
Superconducting magnetic energy storage project at LASL. 
rd report, October 1, 1975-March 31, 1976, 2:797 (LA- 
6434-PR) 
ENERGY SUPPLIES/CANADA 
Energy west: future crisis. Proceedings of the 1975 annual 
pon Poet of the Western Regional Engineering Institute of 
Canada held March 25-27, 1975, in Vancouver, British 
Columbia (Availability and development problems), 2:879 
ENERGY SUPPLIES/ENERGY CONSUMPTION 


Energy use in the contract construction industry. Appendix B. 


Assessment of construction equipment availability, energy 
requirements, and construction industry capacity to support 
Project Independence, 2:914 (PB-245424) 
ENERGY SUPPLIES/ENERGY MODELS 

Regional energy system for the planning and optimization of 
national scenarios (RESPONS). Final report. Clean coal 
— source-to-use economics project, 2:892 (ERDA-76- 
1 


ENERGY SUPPLIES/FINANCING 
Energy Independence Authority, 2:891 
ENERGY SUPPLIES/FORECASTING 
Capital requirements for the natural gas industry, 2:168 
Connecticut's energy outlook, 1976-1995. Annual report to the 
Governor and General Assembly, 2:882 
Present and near-future demand for energy in the United States, 
2:876 (BNL-21236) 
Year 2000: energy enough, 2:877 
ENERGY SUPPLIES/LEGISLATION 
Energy policy game: the odds on independence, 2:889 
ENERGY SUPPLIES/MANAGEMENT 
Foreign ownership control and influence on domestic energy 
sources and supply, 2:878 (PB-243796) 
ENERGY SUPPLIES/MEETINGS 
Energy west: future crisis. Proceedings of the 1975 annual 
conference of the Western Regional Engineering Institute of 
Canada held March 25-27, 1975, in Vancouver, British 
Columbia (Availability and development problems), 2:879 
ENERGY SUPPLIES/PLANNING 
Energy Independence Authority, 2:891 
ENERGY SUPPLIES/TRADE 
Foreign ownership control and influence on domestic energy 
sources and supply, 2:878 (PB-243796) 
ENERGY TRANSPORT 
Transport of heat as chemical energy (Patent), 2:683 
ENERGY TRANSPORT/COST 
Energy transportation costs (400 to 1,000 miles). Session IV, 
2:853 


ENGINES 
See also DIESEL ENGINES 
INTERNAL COMBUSTION ENGINES 
ENGINES/MECHANICAL EFFICIENCY 
Possible efficiency improvements related to integral angle 
compressors, 2:197 
ENGINES/POLLUTION CONTROL EQUIPMENT 
Pollution control in continuous combustion engines, 2:967 
ENGINES/THERMAL EFFICIENCY 
Possible efficiency improvements related to integral angle 
compressors, 2:197 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
Chemical challenges in the quest for enhances oil recovery, 
7128 


ENHANCED RECOVERY/MEETINGS 
Advances in petroleum recovery. Conference held at New York, 
New York, April 4-9, 1976, 2:127 
ENRICHED URANIUM/PRODUCTION 
Perspective on nuclear power and uranium enrichment, 2:260 
(K-GD-1442) 
ENTOMOLOGY 
See INSECTS 
ENVIRONMENT 
The application of remote sensing technology to the solution of 
problems in the management of resources in Indiana. 
Semiannual status report, | Dec 1974-31 May 1975, 2:839 
(N-75-29527) 
ENVIRONMENT/LEGISLATION 
Energ By and environment: which is sodeominine which, 2:887 
ENVIRONMENT/RADIATION MONITORI 
Assembly, operation and performance rang of a 10-input alpha 
spectrometry system, 2:1398 (COO-3563-26) 
Assembly, operation, and performance details of a 10-input 
alpha spectrometry system, 2:1400 (PB-241732) 
Environmental monitoring report for the Nevada Test Site and 
other test areas used for underground nuclear detonations, 


EPOXIDES/SURFACE COATING 


January-December 1975 (Gamma radiation, “Xe, “Kr, 3H), 
2:1492 (EMSL-LV-539-4) 
Low level environmental radiation measurements with a plastic 
scintillation detector system, 2:1391 (BNL-21123) 
Safety and Environmental Protection Division 1975 
environmental monitorin rt, 2:1488 (BNL-21320) 
ENVIRONMENTAL EFFECTS/I EARCH PROGRAMS 
Designing the exposure/response matrix in environmental health 
studies, 2:1741 (EUR-5360(Vol.1)) 
ENVIRONMENTAL PROTECTION AGENCY/DATA 
PROCESSING 
Laboratory data management for the Environmental Protection 
Agency, 2:2262 (UCRL-52054) 
ENVIRONMENTAL PROTECTION AGENCY/HEARINGS 
National Pollutant Discharge Elimination System adjudicatory 
hearing proceedings: decisions of the administrator and 
decisions of the general counsel. Volume 1. September 1974- 
December 1975, 2:1568 (NP-21119) 
ENVIRONMENTAL PROTECTION AGENCY/REGULATIONS 
Update: DOT, OSHA, ANSI, and FMVSS, 2:174 
ENVIRONMENTAL PROTECTION AGENCY/RESEARCH 
PROGRAMS 
Why are we here today (Environmental Protection Agency 
research programs on automobile exhaust control: symposium 
introduction), 2:962 
ENZYMES 
See also AMINOTRANSFERASES 
ARGINASE 
CATALASE 
HEXOKINASE 
HYDROXYLASE 
LIGASES 
NUCLEASES 
OXIDOREDUCTASES 
PHOSPHOTRANSFERASES 
TRANSFERASES 
ENZYMES/BIOCHEMICAL REACTION KINETICS 
Photobiology and photochemistry of ribonucleic acids. Progress 
report, March 1974-March 1975 (UV radiation), 2:1582 
(RLO-2225-T15-20) 
ENZYMES/BIOLOGICAL RADIATION EFFECTS 
Effects of whole-body x irradiation on the enzyme systems of 
phosphoribosyl pyrophosphate of rabbit bone marrow cells, 
2:1635 (ERDA-tr-151) 
Radiobiology, 2:1671 (ERDA-tr-151) 
Transketolase activity of rat skin under the joint action of x-rays 
and y-rays on the organism, 2:1682 (ERDA-tr-151) 
ENZYMES/METABOLISM 
Enzymatic degradation of uracil-containing DNA. II. Evidence of 
N-glycosidase and nuclease activities in unfractionated 
extracts of Bacillus subtilis, 2:1602 
Regulations of enzymes in animals: effects of developmental 
processes, cancer and radiation. Progress report X, | May 
1975-30 April 1976, 2:1598 (COO-3085-51) 
Transketolase activity of rat skin under the joint action of x-rays 
and y-rays on the organism, 2:1682 (ERDA-tr-151) 
ENZYMES/QUANTITATIVE CHEMICAL ANALYSIS 
Regulations of enzymes in animals: effects of developmental 
processes, cancer and radiation. Progress report X, 1 May 
1975- 30 April 1976, 2:1598 (COO-3085-51) 
EPA 
See ENVIRONMENTAL PROTECTION AGENCY 
EPIDEMIOLOGY 
Designing the exposure/response matrix in environmental health 
studies, 2:1741 (EUR-5360(Vol.1)) 
Effect of environmental factors on health: methods for 
population studies, 2:1466 (EUR-5360( Vol.1)) 
Epidemiologic studies of adverse health effects associated with 
exposure to air pollution, 2:1729 (EUR-5360( Vol.1)) 
Evaluation of health hazards for “a saan exposed to 
at heric irritants; methodology aspects, 2:1731 (EUR- 
5360( Vol.1)) 
—_— = i — in epidemiological studies, 2:1738 (EUR- 
ol.1)) 
oa on long-term effects on health of air pollution, 2:1732 
(EUR-5360(Vol.1)) 
EPILATION/RADIOINDUCTION 
Chemoprotection against fractionated radiation exposures with 
WR-2721: skin injury (X rays; mice), 2:1693 
EPINEPHRINE 
See ADRENALINE 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES/FABRIC ATION 
Low density epoxy encapsulants, 2:1098 (BDX-613-1411(Rev.)) 
EPOXIDES/MECHANICAL PROPERTIES 
Epoxy resins for flywheel applications, 2:1099 (ERDA-76-85) 





EPOXIDES/SURFACE COATING 


EPOXIDES/SURFACE COATING 
New life for old gas mains, 2:931 
EPOXY COMPOUNDS 
See EPOXIDES 
EPR 
See ELECTRON SPIN RESONANCE 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA/GUIDING-CENTER 
APPROXIMATION 
— equilibrium and stability, 2:2157 (UCID- 


2) 
EQUIPMENT INTERFACES/DESIGN 
Fingerpointing user style, 2:905 
ERBIUM 150/ENERGY LEVELS 
Nuclear Data sheets for A = 150, 2:2046 
ERBIUM 156/HIGH SPIN STATES 
Two-quasiparticle-plus-rotor bandmixing calculations of Coriolis 
decoupling, 2:2044 
ERBIUM 164/ROTATIONAL STATES 
Coulomb excitation into the backbend region of /sup 164/Er (B 
(E2) values, weak-band interaction), 2:2043 
ERBIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. I. The rare 
earth chlorides, 2:1158 
ERBIUM HYDRIDES/DEGASSING 
Helium release from metal tritides, 2:1112 (SAND-76-0339) 
EROSION/ENVIRONMENTAL EFFECTS 
Man’s impact on sedimentary environments and processes, 
2:1541 
Storm sedimentation in the Biscayne Bay region, 2:1527 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES/BIOLOGICAL RADIATION EFFECTS 
Influence of preliminary administration of cystamine on certain 
enzymes of carbohydrate metabolism of the erythrocytes in 
radiation sickness (Betatrons, hexokinase, 
phosphofructokinase, pyruvate kinase), 2:1689 (ERDA-tr- 


151) 
ERYTHROCYTES/CELL MEMBRANES 
Studies of membrane structure by freeze-etching. Progress 
report, | July 1975-30 June 1976 (Erythrocyte membranes), 
2:1616 (COO-2423-5) 
ERYTHROCYTES/METABOLISM 
Influence of preliminary administration of cystamine on certain 
enzymes of carbohydrate metabolism of the erythrocytes in 
radiation sickness (Betatrons, hexokinase, 
~~ eases pyruvate kinase), 2:1689 (ERDA-tr- 
1) 


ERYTHROPOIETIN 
See also BLOOD FORMATION 
ERYTHROPOIETIN/BIOLOGICAL EFFECTS 
Effect of radiation in vitro on erythropoietin action, 2:1639 
ESCHERICHIA COLI/BIOLOGICAL EFFECTS 
Influence of peroral bacteriotherapy on radiation autoallergy 
(Gamma radiation, Escherichia coli), 2:1687 (ERDA-tr-151) 
ESCHERICHIA COLI/BIOLOGICAL RADIATION EFFECTS 
Effects of cysteine on single breaks induced by ionizing radiation 
and on their repair (Gamma radiation, Escherichia coli), 
2:1647 (ERDA-tr-151) 
Effects of radiations on DNA and repair of the damage. Progress 
——. March 1, 1975-March 31, 1976, 2:1631 (COO-3571- 
16) 
Investigation of the radioprotective activity and mechanism of 
the action of biogenic monoamines from the bacteria E. coli B 
(X radiation), 2:1646 (ERDA-tr-151) 
ESCHERICHIA COLI/SURVIVAL TIME 
Investigation of the radioprotective activity and mechanism of 
the action of biogenic monoamines from the bacteria E. coli B 
(X radiation), 2:1646 (ERDA-tr-151) 
ESR 


See ELECTRON SPIN RESONANCE 
RS 


(Includes esters of organic and inorganic acids.) 
See also CARBOXYLIC ACID ESTERS 
CELLULOSE ESTERS 
PHOSPHOLIPIDS 
POLYACRYLATES 
ESTERS/HYDROLYSIS 
Calculations of steric hindrance in ester hydrolysis based on 
estimation of van der Waals strain energies of alkanes (Gas 


hase; 298°K), 2:1174 
ESTRADIOL/BIOLOGICAL EFFECTS 
Control of renal vitamin D hydroxylases in birds by sex 
hormones, 2:1603 


ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS/PHOTOPRODUCTION 

Photoproduction of eta mesons on nuclei in the region of the S,, 

(1535) resonance, 2:1869 
ETA-549 

See ETA MESONS 
ETHANAL 

See ACETALDEHYDE 
ETHANE/ATOM-MOLECULE COLLISIONS 

Energy-dependent cross sections for quenching of Li(2p *P) by 
several , 2:1838 

ETHANE/COMBUSTION KINETICS 

Reduction of nitric oxide in simulated combustion effluents by 

hydrocarbon-oxygen mixtures, 2:1239 
ETHANE/FORMATION HEAT 

Calculations of steric hindrance in ester hydrolysis based on 
estimation of van der Waals strain energies of alkanes (Gas 
phase; 298°K), 2:1174 

ETHANE/SYNTHESIS 

Integrated process for producing C, hydrocarbons from carbon 

monoxide and hydrogen (Patent), 2:386 
ETHANOL/COMBUSTION 

Combustion of liquid fuels in a flowing combustion gas 
environment at high pressures, 2:398 

Extinction phenomena in liquids, 2:425 

Flame propagation in fuel droplet-vapor-air mixtures, 2:428 

Further investigations of combustion of free droplets in a freely 
falling chamber including moving droplets, 2:427 

ETHANOL/FLAMES 

Gas velocity and temperature profiles of a diffusion flame 

stabilized in the stream over liquid fuel, 2:426 
ETHANOL/SYNTHESIS 

Production of ethanol from materials containing cellulose 

(Economic feasibility), 2:423 (NP-20973) 
ETHINE 

See ACETYLENE 
ETHYLALDEHYDE 

See ACETALDEHYDE 
ETHYLENE/ATOM-MOLECULE COLLISIONS 

Energy-dependent cross sections for quenching of Na(3p *P) by 
several gases, 2:1837 

Energy-dependent cross sections for quenching of Li(2p *P) by 
several gases, 2:1838 

ETHYLENE/CHEMICAL RADIATION EFFECTS 

Polyketones and polysulfones for conservation in the ethylene 

polymer market, 2:1183 (BNL-21341) 
ETHYLENE/CHEMICAL REACTIONS 

Action of cesium on ethylene and other compounds, 2:1151 
(RFP-Trans-201) 

Electronic energy transfer from O,('A/sub g/) to HO, radicals 
(In reactions of O atoms with ethylene, perdeuteroethylene, 
ammonia, hydrazine, and hydrogen peroxide), 2:408 

ETHYLENE/COMBUSTION 

Measurement of turbulent burning velocity for large turbulent 

Reynolds numbers, 2:376 
ETHYLENE/COMBUSTION KINETICS 

Behavior of nitrogen species in fuel rich hydrocarbon flames 
(C,H, C,H,/CO,, C3sHy, C3Hg/CO,, CH,, and H,/CO), 2:1241 

Overall reaction rates of NO and N, formation from fuel 
nitrogen (Ammonia or cyanogen additions to flames), 2:1240 

Production of chemi-ions and formation of CH and CH, radicals 
in methane-oxygen and ethylene-oxygen flames, 2: 

ETHYLENE/FLAMES 

Rational correlation of combustion noise results from open 

turbulent premixed flames, 2:418 
ETHYLENE/SYNTHESIS 
Integrated process for producing C, hydrocarbons from carbon 
monoxide and hyd n (Patent), 2:386 
ETHYLENE POLYME 
See POLYETHYLENES 
ETHYLENEDIAMINETETRAACETIC ACID 
See EDTA 
ETHYNE 
See ACETYLENE 
EUROPE 
See also BELGIUM 
FRANCE 
GERMAN FEDERAL REPUBLIC 
POLAND 
SWITZERLAND 
UNITED KINGDOM 


USSR 
EUROPE/GOVERNMENT POLICIES 
Foreign resources and production capability, 2:237 (GJO- 
08(75)) 
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EUROPE/URANIUM DEPOSITS 
Foreign resources and production capability, 2:237 (GJO- 
108(75)) 
EUROPEAN COMMUNITIES 
See also COMMON MARKET 
EUROPEAN COMMUNITIES/COAL GASIFICATION 
Report on the need for and possible features of a Community 
— to promote the production of gas from coal. European 
arliament working documents, 1974-1975. Document 
325/74, 2:21 (NP-20822) 
EUROPEAN COMMUNITIES/COAL RESERVES 
Report on the need for and possible features of a Community 
policy to promote the production of gas from coal. European 
Parliament working documents, 1974-1975. Document 
325/74, 2:21 (NP-20822) 
EUROPIUM 150/ENERGY LEVELS 
Nuclear Data sheets for A = 150, 2:2046 
EUROPIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. I. The rare 
earth chlorides, 2:1158 
EUROPIUM COMPOUNDS/CRYSTAL STRUCTURE 
Crystal forms of the double molybdates of potassium with 
samarium, europium, and gadolinium KLn (MoQ,)., 2:1106 
EUROPIUM OXIDES/PHASE TRANSFORMATIONS 
Effect of the C yields B transition on the cracking of sintered 
europium oxide plates, 2:1059 
EUROPIUM OXIDES/SORPTIVE PROPERTIES 
Effects of surface water on the adsorption of inert gases, 2:1211 
(CONF-760653-2) 
EUTECTICS/HEAT STORAGE 
Solar energy power system, 2:488 
EVAPORATION/MATHEMATICAL MODELS 
Mathematical modeling of wiped-film evaporators, 2:295 (DP- 
1405) 
EVAPORATORS/OPTIMIZATION 
Modifications of ORNL’s computer programs MSF-21 and VTE- 
21 for the evaluation and rapid optimization of multistage 
flash and vertical tube evaporators, 2:1259 (ORNL/TM-5230) 
EVERGLADES NATIONAL PARK 
Distribution and abundance of marine mammals of south 
Florida: preliminary results (Dolphin (Tursiops truncatus); 
Manatee (Trichechus manatus)), 2:1533 
EXCURSIONS/AFTER-HEAT REMOVAL 
Range of uncertainties of PAHR initial state definition for loss- 
of-flow and transient overpower hypothetical core disruptive 
accidents (LMFBR), 2:774 (SAND-75-0497) 
EXHAUST GASES/AIR POLLUTION ABATEMENT 
Exhaust gas control regulations for used cars (hydrocarbon 
control for gasoline cars and LPG cars; black smoke control 
for diesel cars), 2:1502 
Progress in the implementation of motor vehicle emission 
standards through June 1975, 2:1501 (EPA-230/1-76-001 ) 
EXHAUST GASES/CHEMICAL ANALYSIS 
Exhaust emissions from ms a gas turbine engines used in 
natural gas transmission, 2:1 
EXHAUST GASES/POLLUTION “REGULATIONS 
Exhaust gas control regulations for used cars (hydrocarbon 
control for gasoline cars and LPG cars; black smoke control 
for diesel cars), 2:1502 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Turbocharger exhaust gas recirculation system (Patent), 2:974 
EXHAUST RECIRCULATION SYSTEMS/VALVES 
Solenoid valve control for exhaust gas recirculation (Patent), 


2:972 
EXOTIC ATOMS 
See HADRONIC ATOMS 
EXPERIMENTAL BERYLLIUM OXIDE REACTOR 
See EBOR REACTOR 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLOSIONS 
See also CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 
EXPLOSIONS/ALARM SYSTEMS 
Infrared radiance and the optical detection of fires and 
explosions, 2:90 
EXPLOSIONS/MATHEMATICAL MODELS 
Pressure dependence of solid explosives initiation (Plastic 
bonded octogene or single octogene crystals), 2:1232 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
EXPLOSIVES/HAZARDS 
Design of an electrostatic spark sensitivity tester. Period 
covered: January-March 1976 (Spark hazards from the human 
body), 2:1411 (MHSMP-76-17Q) 


FEEDWATER/WATER CHEMISTRY 


EXTRACTION COLUMNS/COLUMN PACKING 
Techniques for packing high-performance liquid 
chromatographic columns with porous microparticles, 2:1136 
(LA-tr-76-4) 
EYES 
See also CRYSTALLINE LENS 
RETINA 
EYES/BIOLOGICAL RADIATION EFFECTS 
Temperature rise in fundus exposed to laser radiation. Final 
report, | May 1973-30 Apr 1974, 2:1662 (AD-A-014819) 


a 


F-1260 RESONANCES/MASS 
w-phi-psi current-mixing angles and mass formulas from SU(4) 
spectral-function sum rules (Electron-pair partial widths), 
2:1963 
FAILED ELEMENT DETECTION 
Method for localizing fuel can failures in nuclear reactors 
(Patent; LMFBR), 2:660 
FAILED ELEMENT MONITORS/PERFORMANCE TESTING 
Use of krypton-85 for the detection of pinhole failures in GCFR 
cladding, 2:625 (ANL-76-43) 
FALLOUT 
(For radioactive fallout only.) 
FALLOUT/RADIATION MONITORING 
Health and Safety Laboratory environmental quarterly, March 1- 
June 1, 1976 (Fallout, natural radioactivity, and lead in 
environmental samples from USA, India, and Taiwan during 
1976), 2:1495 (HASL-306) 
FALLOUT/RADIOECOLOGICAL CONCENTRATION 
Comparison of the distributions in marine sediments of the 
fallout derived nuclides “Fe and ** *°Pu: a new approach to 
the chemistry of environmental radionuclides, 2:1557 (COO- 
3563-37) 
FALLOUT SHELTERS/AVAILABILITY 
Rural area shelter development study. Final report, Jun 1969-Jul 
1975, 2:1275 (AD-A-016026) 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/KERMA 
Kerma factors for tissue compositions, compounds and mixtures 
(Thermal to 30 MeV), 2:2086 (CONF-760533-3) 
FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FAST REACTORS/NEUTRON TRANSPORT 
SYN3D: a single-channel, spatial flux synthesis code for 
diffusion theory calculations, 2:685 (ANL-76-21) 
FAST REACTORS/NEUTRON TRANSPORT THEORY 
Transient phenomena in bounded fast multiplying assemblies, 
2:740 
FATIGUE 
Prediction of wave shape effects in time-dependent fatigue, 
2:995 (CONF-7608 19-6) 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/NUCLEAR FUELS 
Chemical behavior of oxide fuels; vaporization and stoichiometry 
of carbide and nitride fuels; trapping by lithium in fusion 
reactors, 2:266 (ANL-75-48) 
FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEDERAL WATER POLLUTION CONTROL ACT 
National Pollutant Discharge Elimination System adjudicatory 
hearing Se decisions of the administrator and 
decisions of the ral counsel. Volume 1. September 1974- 
December 1975, 2:1568 (NP-21119) 
FEEDING/TEMPERATURE EFFECTS 
Thermal — of functional groups in running water 


ecosystems. report, October 1, 1975-June 30, 1976, 
2:1561 (CO0.2802.25 2-25) 





FEEDWATER/WATER CHEMISTRY 


FEEDWATER/WATER CHEMISTRY 
Chemistry of feedwater for boiling-water and pressurized-water 
reactors., 2:578 
FERMIUM 249/ENERGY LEVELS 
ee data sheets for (odd-A) A = 249 through A = 263, 
FERMIUM 251/ENERGY LEVELS 
~~ data sheets for (odd-A) A = 249 through A = 263, 
:2061 
FERMIUM 253/ENERGY LEVELS 
ae os sheets for (odd-A) A = 249 through A = 263, 
FERMIUM 254/SPONTANEOUS FISSION 
Low-energy fission systematics of the fermium isotopes: the 
transition from mass asymmetry at fermium-254 to symmetry 
at fermium-259 (Mass division, total kinetic energy release), 
2:2066 (LA-UR-76-1151) 
FERMIUM 255/ENERGY LEVELS 
ee sheets for (odd-A) A = 249 through A = 263, 
FERMIUM 256/NEUTRON REACTIONS 
Low-energy fission systematics of the fermium isotopes: the 
transition from mass asymmetry at fermium-254 to symmetry 
at fermium-259 (Mass division, total kinetic energy release), 
2:2066 (LA-UR-76-1151) 
FERMIUM 257/ENERGY LEVELS 
a data sheets for (odd-A) A = 249 through A = 263, 
:2061 
FERMIUM 257/NEUTRON REACTIONS 
Low-energy fission systematics of the fermium isotopes: the 
transition from mass asymmetry at fermium-254 to symmetry 
at fermium-259 (Mass division, total kinetic energy release), 
2:2066 (LA-UR-76-1151) 
FERMIUM 257/SPONTANEOUS FISSION 
Low-energy fission systematics of the fermium isotopes: the 
transition from mass asymmetry at fermium-254 to symmetry 
at fermium-259 (Mass division, total kinetic energy release), 
2:2066 (LA-UR-76-1151) 
FERMIUM 259/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
FERMIUM 259/SPONTANEOUS FISSION 
Low-energy fission systematics of the fermium isotopes: the 
transition from mass asymmetry at fermium-254 to symmetry 
at fermium-259 (Mass division, total kinetic energy release), 
2:2066 (LA-UR-76-1151) 
FERROCYANIDES/SEPARATION PROCESSES 
Electrochemical contaminant removal from aqueous media 
(Patent), 2:1137 
FERTILIZERS/BIOLOGICAL EFFECTS 
Revegetation research on Amchitka Island, a maritime tundra 
location in Alaska. Final report, 2:1650 (NVO-172) 
FERTILIZERS/PROCESSING 
Progress report Waste Resources Utilization Program period 
ending March 31, 1976 (Radiosterilization of sewage sludge 
for ¢ application as fertilizer or animal feed), 2:1644 
(SAND-76-0232) 
FERTILIZERS/PRODUCTION 
Waste resources utilization program. Interim report, June 30, 
1976 (Radiosterilization and heat treatment of sewage sludge), 
2:1641 (SAND-76-0350) 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FETUSES/RADIATICN HAZARDS 
Radiation exposure and the woman worker: biological and legal 
eters, 2:1572 (CONF-760912-1) 
FEYNMAN DIAGRAM/STATISTICAL MECHANICS 
Statistical analysis of Feynman diagrams, 2:1985 
FFTF REACTOR 
Status of the LMFBR deve it, 2:653 
FFTF REACTOR/FUEL ASSEMBLIES 
ap ag determined flow-induced vibration and pressure 
rop characteristics of an FTR staggered grid-spaced fuel 
assembly, 2:732 (GEAP-14080) 
FFTF REACTOR/FUEL ELEMENTS 


Enrichment MET63) i for FTR fuel. Cores 3 and 4, 2:733 
(HEDL-TME-76-9) 
Radiation exposure con semi-annual p 


out a -June 1975.2 2:758 (HEDL-TME-76-42) 
FFTF REACT CTOR CORES 


~— oe analytical predictions with HCM test results for 
F reactor flow induced vibrations and summary of 
pte ne methods, 2:731 (ANL-CT-76-31) 
FFTE REACTOR/THERMOCOUPLES 
Effects of fast-neutron irradiation on sheathed Chromel/Alumel 
thermocouples, 2:736 (ORNL/TM-3803) 
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FIELD EQUATIONS/FOLDY-WOUTHUYSEN TRANSFORM 
Bhabha first-order — V. Indefinite metric and 
‘ormations (Indefinite metric), 2:1978 


Foldy-Wouthuysen 
FIELD THEORIES 
See also QUANTUM FIELD THEORY 
FIELD THEORIES/GAUGE INVARIANCE 
Gauge fields, 2:1967 
FIELD THEORIES/INFRARED DIVERGENCES 
Infrared behavior of the Reggeon field theory for the pomeron 
a canyon grou rturbation theory, total cross 


Paar behavior). 2:1988 (RLO-2041-135) 
FIELD. THEORIES/REVIEWS 
Uses of solid state analogies in elementary particle theory, 


2:1970 
FILTERS 
See also AIR FILTERS 
FILTERS/EFFICIENCY 
Collection of aerosol particles by fabric filters in an electrostatic 
field, 2:1469 
FILTERS/SUPPORTS 
Downdraft filter holder for Clarke Model 612 vacuum cleaner 
(1 Feb 1973) (Engineering Materials) (1 drawing), 2:1269 
(CAPE-2471) 


’ FIRE i apn aay pera GUIDES 


Fire pd ann idelines for nuclear power plants, 2:771 
REG/G-1.13 120(6-76)) 
FIRES/ALARM SYSTEMS 
Infrared radiance and the optical detection of fires and 
explosions, 2:90 
FIRES/MATHEMATICAL MODELS 
Fire induced gas flow in an enclosure (Small fire for heating a 
large room, dependence of fireplace and room 
characteristics), 2:933 
FIRES/MONITORING 
Criteria of incipient combustion in coal mines, 2:103 
FISH PRODUCTS 
See SEAFOOD 
FISHES 
See also SALMON 


TROUT 
FISHES/CONTAMINATION 
Clinical investigation in northwest Quebec, Canada of 
environmental organic mercury effects, 2:1720 (EUR- 
5360(Vol.1)) 
FISHES/DISTRIBUTION 
Aguirre environmental studies, Jobos Bay, Puerto Rico. Volume 
2. Final report, 2:1523 (PRNC-196(Vol.2)) 
FISHES/ECOLOGY 
and the food web of Biscayne Bay, 2:1535 
FISHES/FEEDING 
Further observations of the feeding ecology of postlarval pinfish, 
Lagodon rhomboides, and spot, Leiostomus xanthurus, 2:1578 
FISHES/FOOD 
Study of fungi in Biscayne Bay: a synopsis, 2:1550 
SHES/INFECTIOUS DISEASES 
Aeromonas distribution and survival in a thermally altered lake, 
2:1562 (DP-MS-75-115) 
FISHES/METABOLISM 
Complex influence of strontium-90 and bazudin on Aristichthys 
nobilis, 2:1712 (ERDA-tr-151) 
Further observations of the feeding ecology of postlarval pinfish, 
rhomboides, and spot, Leiostomus xanthurus, 2:1578 
FISHES/POPULATION DYNAMICS 
Fishes of Biscayne Bay, Florida, 2:1532 
FISHES/RADIONUCLIDE KINETICS 
Complex influence of strontium-90 and bazudin on Aristichthys 
nobilis, 2:1712 (ERDA-tr-151) 
Iron-55 and zinc-65 in tissues of Columbia River carp, 2:1559 
(TID-27125) 
FISHES/SEASONAL VARIATIONS 
Aguirre environmental studies, Jobos Bay, Puerto Rico. Volume 
2. Final report, 2:1523 a. = 2)) 
Fishes of Biscayne Bay, Florida, 2 
FISHES/SURVIVAL TIME 
Aeromonas distribution and survival in a thermally altered lake, 
2:1562 (DP-MS-75-115) 
— influence of strontium-90 and bazudin on Aristichthys 
ilis, 2:1712 (ERDA-tr-151) 
FISHES/TAXONOMY 
Aguirre environmental studies, Jobos Bay, Puerto Rico. Volume 
2. Final 2:1523 (PRNC- 196(Voi. 2)) 
FISHES, TURE EFFECTS 
Reprodctive biology of trout in a thermally enriched 
environment: the Firehole River of Yellowstone National 
Park. Second annual p report, April 1, 1974-June 30, 
1976, 2:1718 (RLO-2228-T2-2) 
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FISHES/WATER POLLUTION 
Virus studies in Biscayne Bay, 2:1551 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons.) 
FISSILE MATERIALS/CRITICALITY 
Comparative calculational evaluation of array criticality models, 
2:1282 


Evaluation of criticality criteria for Fissile Class II packages in 
transportation, 2:1277 (IAEA-SR-10/10(Draft)) 

History of fissile array measurements in the United States, 
2:1279 


Monte Carlo method for array criticality calculations, 2:1281 

Review of criticality safety models used in evaluating arrays of 
fissile materials, 2:1280 

Validation of calculational methods for nuclear criticality safety, 
2:1278 (REG/G-3.41(6-76)) 

FISSILE MATERIALS/SAFEGUARDS 
Adaptive intrusion data system, 2:329 (SAND-76-5543) 
FISSILE MATERIALS/TRANSPORT 

Evaluation of criticality criteria for Fissile Class II packages in 

transportation, 2:1277 (IAEA-SR-10/10(Draft)) 
FISSION NEUTRONS/RBE 

Comparison of the effectiveness of gamma rays and fission 
spectrum neutrons according to the test of chromosome 
aberrations induced in human peripheral blood lymphocytes in 
vitro, 2:1637 (ERDA-tr-151) 

FISSION PRODUCT RELEASE 

Fission product release from LWR fuel. Quarterly progress 

report, January-March 1976, 2:767 (ORNL/NUREG/TM-30) 
FISSION PRODUCTS/BIOLOGICAL RADIATION EFFECTS 

Investigation of thrombocytes and certain indices of blood 
clotting in cows treated with a mixture of nuclear fission 
products, 2:1705 (ERDA-tr-151) 

FISSIONABLE MATERIALS 

(Materials containing nuclides capable of undergoing fission by 
any process.) 

See also FISSILE MATERIALS 
FISSIONABLE MATERIALS/SAFEGUARDS 

Gamma ray detector optimization for mobile detectors 
(Detection-at-a-distance capability for locating lost or stolen 
nuclear materials), 2:325 (LA-UR-76-852) 

Portable gamma-ray detection system for location of radioactive 
sources (Road Block Monitor to monitor traffic on a 
thoroughfare), 2:326 (LA-UR-76-1241) 

FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAME PROPAGATION 

Fire spread over liquid fuels: liquid phase parameters, 2:1218 

Flame propagation in fuel droplet-vapor-air mixtures, 2:428 

Predictions of laminar flame speeds in boron-oxygen-nitrogen 
dust clouds, 2:1221 

Upward turbulent fire spread and burning of fuel surface, 2:1216 

FLAMES/CHARGED PARTICLES 
Concentration and mass distribution of charged species in 
sooting flames, 2:1248 
FLAMES/COMBUSTION 
Stabilization of coal dust-air mixture by bluff bodies, 2:106 
FLAMES/CONFIGURATION 

Chromatographic and interferometric study of the diffusion 
flame around a simulated fuel drop, 2:396 

Effect of pressure on the flame structure in the wake of a 
burning hydrocarbon droplet, 2:397 

Flame structure studies of CF;Br-inhibited methane flames. II. 
Kinetics and mechanisms, 2:407 

Structure in methane-oxygen diffusion flames, 2:400 

Structure of rich fuel-air flames in the forward stagnation region 
of a porous cylinder, 2:401 

Studies on the structure of a spray combustion flame, 2:156 

FLAMES/CONTROL 

Recent research concerning extinguishment of coal dust 

explosions, 2:88 
FLAMES/COOLING 
Recent research concerning extinguishment of coal dust 
explosions, 2:88 
FLAMES/DIFFUSION 
Laminar flame spread over PMMA surfaces, 2:1170 
FLAMES/ENERGY TRANSFER 

Application of magnetic field to flames augmented by high- 
voltage discharge (In seeded and machen flames), 2413 

Spectroscopic and thermometric studies of charged partic 
energy exchanges around high potential electrodes in flame 
gases, 2:412 

FLAMES/FLAME PROPAGATION 

Some aspects of ignition by localized sources, and of cylindrical 

and spherical flames, 2:371 


FLUORESCENCE/PRESSURE DEPENDENCE 


FLAMES/IGNITION 
Influence of flow parameters on minimum ignition energy and 
quenching distance, 2:421 
Some aspects of ignition by localized sources, and of cylindrical 
and spherical flames, 2:371 
FLAMES/MATHEMATICAL MODELS 
Effects of concentration fluctuations in turbulent diffusion 
flames, 2:1225 
FLAMES/NOISE 
Rational correlation of combustion noise results from open 
turbulent premixed flames, 2:418 
FLAMES/QUENCHING 
Extinction of laminar diffusion flames for liquid fuels, 2:395 
Influence of flow parameters on minimum ignition energy and 
quenching distance, 2:421 
FLAMES/RADIANT FLUX DENSITY 
Role of buoyancy direction and radiation in turbulent diffusion 
flames on surfaces, 2:1237 
FLAMES/RADIANT HEAT TRANSFER 
Radiative energy transfer from gaseous diffusion flames, 2:1242 
FLAMES/SPATIAL DISTRIBUTION 
Role of buoyancy direction and radiation in turbulent diffusion 
flames on surfaces, 2:1237 
FLASH TUBES/PERFORMANCE TESTING 
Explosion energies and life tests 1.9-cm bore flashtubes, 2:1263 
(UCRL-13646) 
FLASH TUBES/SEALS 
Study of arc growth and lifetime characteristics of 27 mm bore 
flashlamps, 2:1298 (UCRL-13650) 
FLASH TUBES/SERVICE LIFE 
Life characteristics of flashlamps with converted and 
unconverted cerium-doped fused quartz envelopes, 2:1294 
(UCRL-13642) 
Life characteristics of 19 mm bore flashlamps made of Amersil 
M-380, 2:1295 (UCRL-13643) 
Study of arc growth and lifetime characteristics of 27 mm bore 
flashlamps, 2:1298 (UCRL-13650) 
FLASH TUBES/TESTING 
Flashlamp wall examination during 10,000 shot tests, 2:1297 
(UCRL-13645) 
Study of arc growth and lifetime characteristics of 27 mm bore 
flashlamps, 2:1298 (UCRL-13650) 
Study of lifetime characteristics of large diameter (19 mm bore) 
flashlamps, 2:1296 (UCRL-13644) 
ASKS 


See CASKS 
FLAT PLATE COLLECTORS 
Solar steam generator ((Patent)), 2:489 
FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
Performance and analysis of ‘SOLARIS’ water-trickle solar 
collector, 2:491 (CONF-76082 1-9) 
FLIES/BIOLOGICAL RADIATION EFFECTS 
Radiosensitivity of the flesh fly, Sarcophaga bullata (Parker), 
throughout larval and pupal life, 2:1699 
FLIES/RADIOSTERILIZATION 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
FLOW BLOCKAGE/TEMPERATURE NOISE 
Temperature noise analysis at the exit of blocked and 
unblocked, 19-pin electrically heated LMFBR fuel 
subassembly mockups, 2:770 (ORNL/TM-5464) 
FLOWMETERS/DESIGN 
Well flow sensing tus (Patent), 2:135 
FLOWMETERS/SIMULATION 
Computer error simulation as an aid to understanding orifice 
meter measurement, 2:201 
FLUE GAS/COMBUSTION 
Method and device for incinerating radioactive wastes and 
re burnable wastes for non-polluting storage (Patent), 


FLUE GAS/FILTRATION 
Method and device for incinerating radioactive wastes and 
i burnable wastes for non-polluting storage (Patent), 


2:3 
FLUID INJECTION PROCESSES 
Producing shale oil from a cavity-surrounded central well 
(Patent, use of hot solvent for leaching minerals, hot non- 
solvent gas for pyrolysis of kerogen), 2:225 
FLUIDIZED BED/MATHEMATICAL MODELS 
Mathematical simulation of a recirculating fluidized bed, 2:50 
(ORNL/MIT-225) 
FLUIDIZED-BED COMBUSTION/TEMPERATURE 


DISTRIBUTION 

NOj/sub x/ emissions from fluidized-bed coal combustors, 2:104 
FLUIDIZED-BED COMBUSTION/TEMPERATURE EFFECTS 

NO/sub x/ emissions from fluidized-bed coal combustors, 2:104 





FLUORESCENCE/PRESSURE DEPENDENCE 


FLUORESCENCE/PRESSURE DEPENDENCE 
Effects of pressure upon the fluorescence of the riboflavin 
binding protein and its flavin mononucleotide complex, 2:1587 
ae SPECTROSCOPY /MEETINGS 
Atomic spec — psoium, Gaithersburg, Maryland, 
~ tember 23 -26, 1975 ( (Program, abstracts, and author 
x), 2:1803 (CONF-7509131-(Abst.)) 
FLUORIDES/SEPARATION PROCESSES 
Electrochemical removal of fluoride ion from aqueous media 
(Patent), 2:1138 
FLUORINATED > “(pean HYDROCARBONS 
See also TEFLO 
FLUORINATED ALIPHATIC HYDROCARBONS/ATOM- 
MOLECULE COLLISIONS 
Energy-dependent cross sections for quenching of Li(2p *P) by 
several gases, 2:1838 
FLUORINATED ALIPHATIC HYDROCARBONS/CHEMICAL 
REACTIONS 
Direct identification of products and measurement of branching 
ratios for the reactions of oxygen _— with vinylfluoride, 
vinyichloride, and vinylbromide, 2:122 
FLUORINATED ALIPHATIC 
HY DROCARBONS/PHOTOIONIZATION 
Photoionization mass spectrometry of 2-fluoropropane and 2,2- 
difluoropropane. A novel determination of the proton affinity 
of vinyl fluoride and 1,1-difluoroethylene, 2:1181 
FLUORINE/ION-ATOM COLLISIONS 
Reactions of ions with atomic and molecular free radicals. 
Progress report, May 1, 1975-April 30, 1976 (0.005 eV to 20 
eV), 2:1826 (COO-2640-1) 
FLUORINE IONS/ION-ATOM COLLISIONS 
Formation of beams of neutral C, O, F, and Cl atoms by 
electron detachment, 2:1831 
FLUORINE IONS/ION-MOLECULE COLLISIONS 
Formation of beams of neutral C, O, F, and Cl atoms by 
electron detachment, 2:1831 
FLY ASH/BIBLIOGRAPHIES 
Literature survey: coal associated wastes (1900 to 1972), 2:67 
FLY ASH/USES 
Production of forty percent core area flyash brick using a lignite 
flyash, a Northern West Virginia flyash, and a Western 
Kentucky flyash, 2:2 
FLYWHEELS 
All-service electric transit vehicle, 2:955 (ERDA-76-85) 
FLYWHEELS/COMPOSITE MATERIALS 
a prepregs for flywheel applications, 2:1090 (ERDA- 
) 
Engineering properties of elastomer/advanced composite laminar 
structures, 2:1088 (ERDA-76-85) 
wre design data for composite materials, 2:1091 
(ERDA-76-85) 
Epoxy resins for flywheel applications, 2:1099 (ERDA-76-85) 
Fiber evaluation for flywheel applications, 2:1085 (ERDA-76- 
85) 
Fiber glass for composite flywheels, 2:1089 (ERDA-76-85) 
Fracture mechanics aspects of filamentary composite flywheels, 
2:1092 (ERDA-76-85) 
Long-term performance of fiber composites, 2:1086 (ERDA-76- 
85) 
Potential advantages of Kelvar/sup R/ 49 in flywheel 
= 2:1095 (ERDA-76-85) 
FLY WHEELS/COST 
Broad range of flywheel applications, 2:801 (ERDA-76-85) 
Potential merits of thermoplastic composite materials for 
modular rim flywheels, 2:1087 (ERDA-76-85) 
S of energy wheels, 2:802 (ERDA-76-85) 
FLYWHEELS/DESIGN 
and manufacturing considerations for composite 
flywheels, 2:818 (ERDA-76-85) 
Garrett's outlook on vehicle flywheels, 2:806 (ERDA-76-85) 
Improved fuel economy in automobiles by use of a flywheel 
energy management system, 2:951 (ERDA-76-85) 
Polar weave composite ywheels, 2:807 (ERDA-76-85) 
Program for composite flywheels, 2:803 (ERDA-76-85) 
Transfer matrix analysis of composite flywheels with reliability 
applications, 2:816 (ERDA-76-85) 
/ECONOMICS 


FLYWHEELS 
Flywheel sys a 2:799 (ERDA-76-85) 
FLYWHEELS/FAB 
and ee considerations for composite 
flywheels, 2:818 (ERDA-76-85) 
Fabrication and thermal stress in composite flywheels, 2:817 
(ERDA-76-85) 
Kevlar/epoxy flywheels: an experimental study, 2:805 (ERDA- 
76-85) 


Potential merits of panera ee a . for 
modular rim flywheels, 2:1087 (ERDA 
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a for composite flywheels, 2:803 (ERDA-76-85) 
FLY HEELS/KINETIC ENERGY 


Stress redistribution due to radial di nts and its effects 


on ene lity, 2: te ——— 
FLYWHEELS/MAGNETIC B 
Bearing and electrical oor rd flywheel energy storage 


systems, 2:808 (ERDA-76-85) 
ee = experiments in rman interfacing, 2:811 (ERDA- 
Momentum wheels, 2:815 (ERDA-76-85) 
ee ee any et 
er matrix i composite flywheels with reliabili 
ications, 2:816 ( ERDA-76-85) “ 
FLYWHEELS/MECHANICAL VIBRATIONS 
pepe me ny ——e flywheels: detailed stress and vibraticn 
lysis (NASTRAN computer code), 2:809 (ERDA-76-85) 
FLYWHEELS/MEETINGS 
Proceedings of the 1975 flywheel technology symposium 
sas California, November 10-12, 1975, 2:798 (ERDA- 
FLY WHEELS/OPTIMIZATION 
Effective use of filamentary composites in flywheels, 2:813 
(ERDA-76-85) 
FLYWHEELS/PERFORMANCE 
Broad range of flywheel applications, 2:801 (ERDA-76-85) 
Garrett's outlook on vehicle flywheels, 2:806 (ERDA-76-85) 
Improved fuel economy in automobiles by use of a flywheel 
energy management system, 2:951 (ERDA-76-85) 
Systems aspects of energy wheels, 2:802 (ERDA-76-85) 
FLYWHEELS/PERFORMANCE TESTING 
Kevlar/epoxy flywheels: an experimental study, 2:805 (ERDA- 
76-85 


FLYWHEELS/RESEARCH PROGRAMS 
Approach to flywheel development, 2:812 (ERDA-76-85) 
Design, construction and testing of advanced composite 
flywheels at the U. S. Naval Academy, 2:804 (ERDA-76-85) 
Program for composite flywheels, 2:803 (ERDA-76-85) 
FLY WHEELS/SAFETY 
Systems aspects of energy wheels, 2:802 (ERDA-76-85) 
FLYWHEELS/SPECIFICATIONS 
USA-MERDC high storage homogenous flywheel module, 2:810 
(ERDA-76-85) 
FLYWHEELS/STRESS ANALYSIS 
Design and manufacturing considerations for composite 
flywheels, 2:818 (ERDA-76-85 ) 
Fabrication and thermal stress in composite flywheels, 2:817 
(ERDA-76-85) 
Rim-spoke composite flywheels: detailed stress and vibration 
analysis (NASTRAN computer code), 2:809 (ERDA-76-85) 
FLY WHEELS/STRESSES 
Stress redistribution due to radial displacements and its effects 
on energy storage capability, 2:814 (ERDA-76-85) 
FLY WHEELS/USES 
Bearing and electrical input-output for flywheel energy storage 
systems, 2:808 (ERDA-76-85) 
Broad range of flywheel applications, 2:801 (ERDA-76-85) 
Flywheel-powered automobiles, 2:952 (ERDA-76-85) 
Flywheel systems applications, 2:799 (ERDA-76-85) 
Hybrid car project by Lemmens Enterprises, 2:953 (ERDA-76- 
85) 


FOCK METHOD 
See HARTREE-FOCK METHOD 
FOILS/EXPLOSIONS 
Pulsed laser stereophotography of miniature exploding foils (3 ns 
exposures), 2:1257 (MLM-2341(OP)) 
Streak camera technique to measure _ plate velocities as a 
continuum, 2:1258 (MLM-2342(OP) 
FOLDY-WOUTHUYSEN TRANSFORM 
Bhabha first-order wave equations. V. Indefinite metric and 
Foldy-Wouthuysen transformations (Indefinite metric), 2:1978 


See also ANIMAL FEEDS 
MILK 


SEAFOOD 
FOOD/CONTAMINATION 
Portsmouth gaseous diffusion plant environmental monitoring 
report for calendar year 1975, 2:1494 (GAT-866) 
FOOD/MONITORING 
Portsmouth gaseous diffusion plant environmental monitoring 
report for calendar 1975, 2:1494 (GAT-866) 
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Exhaust emissions from piston and gas turbine engines used in 
natural gas transmission, 2:196 
GAS TURBINES/MATERIALS 
High temperature gas turbine engine component materials 
testing program: Task 1. Quarterly technical progress report 


No. 3, Jan 
GAS TURBINES 
Exhaust emissions from piston and gas turbine engines used in 

natural gas transmission, 2:196 
GAS TURBINES/POLLUTION CONTROL EQUIPMENT 
Lean prechamber outflow combustor with two sets of primary 
air entrances (Patent), 2:958 
Low emission combustion chamber (Patent), 2:959 
GAS TURBINES/RESEARCH PROGRAMS 
Development of high temperature turbine subsystem technology 
to a “tech readiness status’’, phase I. Progress report 
for June 1976, 2:544 (FE-1806-1) 
GASEOUS DIFFUSION PLANTS/MONITORING 
Portsmouth gaseous diffusion ag environmental monitoring 
report for calendar year 1975, 2:1494 (GAT-866) 


3-April 4, 1976, 2:101 (FE-1765-13) 
RFORMANCE TESTING 
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GASEOUS DIFFUSION PROCESS/RADIOACTIVE WASTES 
Determination of **U, **U, and *’Np in aluminum metal by 
gamma spectrometry, 2:1127 (KY-669) 
GASES 
See also AIR 
COAL GAS 
NATURAL GAS 


VAPORS 
GASES/COMPRESSION 
Problem of adiabatic gas compression under the action of a 
herical piston, 2:1858 (UCRL-Trans-11119) 
GASES/EXC’ STATES 

Formation and study of exciplex systems: a low-pressure 
approach. Quarterly progress report No. 2, March 1, 1976- 
May 31, 1976, 2:1143 (COO-2810-3) 

GASOLINE/CHARGES 
Metric conversion for gasoline dispensing systems, 2:150 
GASOLINE/COMBUSTION KIN 

Reduction of nitric oxide in simulated combustion effluents by 

hydrocarbon-oxygen mixtures, 2:1239 
GASOLINE/PERFORMANCE 

Performance characteristics of alternate fueled vehicles, 2:978 

GASTEROPODS 

See MOLLUSCS 
GASTROINTESTINAL TRACT 

See also STOMACH 
GASTROINTESTINAL TRACT/RADIATION MONITORING 

Long-term ecological effects of exposure to uranium, 2:1514 

(LA-6269) 
GAUGE INVARIANCE/REVIEWS 
Gauge theories: how does it stand, 2:1937 
GCFR TYPE REACTORS 
Advanced HTGR systems, 2:594 
GCFR TYPE REACTORS/AFTER-HEAT REMOVAL 

Reactor Development Program, progress report, 2:752 (ANL- 
RDP-S0O) 

GCFR TYPE REACTORS/COMPARATIVE EVALUATIONS 

Evaluation of alternative nuclear strategies, 2:595 

GCFR TYPE REACTORS/FAILED ELEMENT MONITORS 

Use of krypton-85 for the detection of pinhole failures in GCFR 
cladding, 2:625 (ANL-76-43) 

GCFR TYPE REACTORS/MELTDOWN 

Reactor Development Program, progress report, 2:752 (ANL- 
RDP-5S0) 

GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC RADIATION EFFECTS/MEETINGS 

Biological and environmental effects of low-level radiation. 
Volume I. Proceedings series. Proceedings of a symposium on 
biological effects of low-level radiation pertinent to protection 
of man and his environment, Chicago, Illinois, November 3-7, 
1975, 2:1623 (STI/PUB-409( Vol.1)) 

Biological and environmental effects of low-level radiation. 
Volume II. Proceedings series. Proceedings of a symposium on 
biological effects of low-level radiation pertinent to protection 
of man and his environment, Chicago, Illinois, November 3-7, 
1975, 2:1624 (STI/PUB-409 Vol.2)) 

Evaluation of seed protein alterations by mutation breeding. 
Panel proceedings series. Proceedings of the third research co- 
ordination meeting of the seed protein improvement 
P me, Hahnenklee, Germany, May 5-9, 1975, 2:1620 
(Ss 'UB-426) 

GENETICS 
Facilitation of transplantation by serum factors. Progress report, 
April 1, 1975-March 31, 1976, 2:1597 (SAN-779X5) 
GEOLOGIC DEPOSITS 
See also OIL SHALE DEPOSITS 
URANIUM DEPOSITS 

Subsurface waste injection in the United States: fifteen case 
histories, 2:940 (BM-IC-8636) 

GEOLOGIC STRUCTURES/AGE ESTIMATION 

Cretaceous and tertiary formations of the Book Cliffs, Carbon, 
Emery, and Grand Counties, Utah, and Garfield and Mesa 
Counties, Colorado. Geological Survey professional paper 332, 
2:1743 (NP-20967) 

GEOLOGIC STRUCTURES/STRESSES 
Modeling of one dimensional calculation to particle velocity 
data of a nuclear event (abstract), 2:1766 
GEOLOGIC STRUCTURES/WAVE PROPAGATION 
a one dimensional calculation to particle velocity 
of a nuclear event (abstract), 2:1766 
G ERMAL ENERGY/COST 
Plan for developing moderate temperature/low salinity 
—_ resources, 2:510 (ANCR-1318) 
GE ERMAL ENERGY/COST BENEFIT ANALYSIS 

Potential benefits of geothermal electrical production from 

hydrothermal resources, 2:505 (BNWL-2001) 
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GEOTHERMAL ENERGY/POWER POTENTIAL 
Potential benefits of geothermal electrical production from 
hydrothermal resources, 2:505 (BNWL-2001) 
GEOTHERMAL ENERGY/PUBLIC vo eager 
Public opinion in Cobb Valley concerning geoth 
development in Lake County, California, 2: 504 (L (LBL-5204) 
GEOTHERMAL ENERGY/RESEARCH PROGRAMS 
Geothermal R and D project report, January 1, 1976-march 31, 
1976, 2:511 (ANCR-1319) 
GEOTHERMAL ENERGY/USES 
rmal and wind power: alternate energy sources for 
Alaska. Proceedings of a conference held in Anchorage, 
Alaska, July 8-9, 1975, 2:917 
GEOTHERMAL ENERGY CONVERSION/BINARY-FLUID 
SYSTEMS 
Investigation of heat exchanger flow arrangement on 
performance and cost in a geothermal binary cycle, 2:514 
(UCRL-78390) 
GEOTHERMAL ENERGY CONVERSION/FEASIBILITY 
STUDIES 


Plan for developing moderate temperature/low salinity 
geothermal resources, 2:510.(ANCR-1318) 
GEOTHERMAL ENERGY CONVERSION/RESEARCH 
PROGRAMS 
Geothermal R and D project report, January 1, 1976-march 31, 
1976, 2:511 (ANCR-1319) 
GEOTHERMAL ENERGY CONVERSION/TEST FACILITIES 
Geothermal R and D project report, January 1, 1976-march 31, 
1976, 2:511 (ANCR-1319) 
Plan for developing moderate temperature/low salinity 
geothermal resources, 2:510 (ANCR-1318) 
GEOTHERMAL ENERGY CONVERSION/TOTAL FLOW 
SYSTEMS 
Helical-rotor expander applications for geothermal energy 
conversion, 2:513 (UCRL-52043) 
GEOTHERMAL EXPLORATION 
Temperature-profile determination using frequency-domain 
teflectometry, 2:224 (UCID-17091) 
GEOTHERMAL EXPLORATION/REMOTE SENSING 
The detection of geothermal areas from Skylab thermal data. 
Final report, 2:503 (N-75-27540) 
GEOTHERMAL FIELDS 
See also SALTON SEA GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/AIR POLLUTION 
Atmospheric dispersion and noise propagation at Imperial Valley 
Geothermal Fields, 2:507 (UCRL-52053) 
GEOTHERMAL FIELDS/ENVIRONMENTAL EFFECTS 
Atmospheric dispersion and noise propagation at Imperial Valley 
Geothermal Fields, 2:507 (UCRL-52053) 
GEOTHERMAL FIELDS/GROUND SUBSIDENCE 
Review of geothermal subsidence, 2:506 (LBL-3220) 
GEOTHERMAL FIELDS/REMOTE SENSING 
The detection of geothermal areas from Skylab thermal data. 
Final report, 2:503 (N-75-27540) 
GEOTHERMAL FLUIDS 
See also FUMAROLIC FLUIDS 
GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 
Comments on the use of 316L stainless steel cladding at the 
geothermal Niland Test Facility, 2:519 (UCID-17113) 
GEOTHERMAL POWER PLANTS/COST 
— cost models for geothermal power plants, 2:508 (BNWL- 
1 


Conceptual design of 5 MW wellhead located geothermal steam 
turbine driven electric generating plant, 2:512 (UCRL-13635) 
Plan for developing moderate temperature/low salinity 
geothermal resources, 2:510 (ANCR-1318) 
GEOTHERMAL POWER PLANTS/DESIGN 
Conceptual design of 5 MW wellhead located rmal steam 
turbine driven electric generating plant, 2:512 (UCRL-13635) 
Modular 5 MW geothermal r plant design considerations 
and guidelines, 2:509 (UCRL-13684) 
GEOTHERMAL POWER PLANTS/FEASIBILITY STUDIES 
Plan for developing moderate temperature/low salinity 
geothermal resources, 2:510 (ANCR-1318) 
GEOTHERMAL POWER PLANTS/OPTIMIZATION 
Potential benefits of geothermal electrical production from 
hydrothermal resources, 2:505 ( BNWL-2001) 
GEOTHERMAL RESOURCES/COMPARATIVE EVALUATIONS 
Methodology for ranking geothermal reservoirs in non-electric 
industrial applications, 2:500 (MTR-7241) 
Study of geothermal prospects in the western United States, 
2:501 (NP-20997) 
GEOTHERMAL RESOURCES/ECONOMIC DEVELOPMENT 
ee A for ranking geothermal reservoirs in non-electric 
industrial applications, 2:500 (MTR-7241) 


GLASS/TENSILE PROPERTIES 


GEOTHERMAL WELLS/COST 

Study of geothermal prospects in the western United States, 
2:501 (NP-20997) 

— rock-meltin, 

+ Fw thermal wel B, 2: 
GEOTH MAL WELLS/DRILL 
Downhole replaceable drill bit: progress report and program 

plan, 2:517 (SAND-76-0227) 
GEOTHERMAL WELLS/ELECTRONIC EQUIPMENT 

New electonic gain device for high-temperature applications 
(Integrated thermionic circuit for instrumentation for 
geothermal application, shale oil retorting, and underground 
gasification of coal), 2:1409 (LA-6339-MS) 

GEOTHERMAL WELLS/FLUID FLOW 

Pressure drawdown and build-up analyses in geothermal 

reservoirs, 2:522 (SSS-R-76-2845) 
GEOTHERMAL WELLS/MANUALS 

Two-phase flow in geothermal energy sources. Annual report, 

June 1, 1975-May 31, 1976, 2:520 (COO-2729-2) 
GEOTHERMAL WELLS/MATHEMATICAL MODELS 

Pressure drawdown and build-up analyses in geothermal 
reservoirs, 2:522 (SSS-R-76-2845) 

GEOTHERMAL WELLS/PERFORMANCE TESTING 

Geothermal R and D project report, January 1, 1976-march 31, 
1976, 2:511 (ANCR-1319) 

Pressure drawdown and build-up analyses in geothermal 
reservoirs, 2:522 (SSS-R-76-2845) 

GEOTHERMAL WELLS/RESEARCH PROGRAMS 

Two-phase flow in geothermal energy sources. Annual report, 

June 1, 1975-May 31, 1976, 2:520 (COO-2729-2) 
GEOTHERMAL WELLS/TEMPERATURE MEASUREMENT 

Temperature-profile determination using frequency-domain 

reflectometry, 2:224 (UCID-17091) 
GEOTHERMAL WELLS/TWO-PHASE FLOW 

Two-phase flow in geothermal energy sources. Annual report, 

June 1, 1975-May 31, 1976, 2:520 (COO-2729-2) 
GEOTHERMAL WELLS/WELL DRILLING 

Geothermal R and D project report, January 1, 1976-march 31, 
1976, 2:511 (ANCR-1319) 

Subterrene rock-melting concept applied to the production of 
deep geothermal wells, 2:515 (LA-UR-76-1302) 

Terra-Drill program: p report and program plan 
(Prefracturing using 50 caliber steel projectiles), 2:518 
(SAND-76-0228) 

GEOTHERMAL WELLS/WELL LOGGING 

Two-phase flow in thermal energy sources. Annual report, 

June 1, 1975-May 31, 1976, 2:520 (COO-2729-2) 
GERMAN FEDERAL REPUBLIC/BILATERAL AGREEMENTS 
Market-sharing approach to the world nuclear sales problem, 
2:852 
GERMAN FEDERAL REPUBLIC/ENERGY CONSERVATION 
Energy reduction in Europe, 2:932 (CONF-760463-1) 
GERMAN FEDERAL REPUBLIC/TECHNOLOGY TRANSFER 

Market-sharing approach to the world nuclear sales problem, 

2:852 
GERMANIUM/PHYSICAL RADIATION EFFECTS 

Measurements at 10.6 4m of damage threshold in germanium, 
copper, sodium chloride, and other optical materials at levels 
up to 10" W/cm?, 2:1044 (LA-UR-76-1616) 

GERMANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Influence of laser irradiation of niobium-base superconducting 
materials on the nature of changes in the critical temperature, 
2:1028 

GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GEV RANGE 10-100/PARTICLE PRODUCTION 
Photoproduction of psi by photons and hadrons, 2:1867 
GEYSERS GEOTHERMAL FIELD/REMOTE SENSING 

The detection of areas from Skylab thermal data. 
Final report, 2:503 (N-75-27540) 

GEYSERS GEOTHERMAL FIELD/TEMPERATURE 

DISTRIBUTION 

The detection of geothermal areas from Skylab thermal data. 
Final hn ony 2:503 (N-75-27540) 

GIANT C 
See TUMOR CELLS 
GLASS/COST 


Fiber for composite eer, 2 2:1089 (ERDA-76-85) 
GLASS SS/MBCHANICAL PROPERT 

Fiber composite flywheels, 2 "2: 1089 (ERDA-76-85) 
ANCE 


GLASS 
Fiber for composite flywheels, 2:1089 (ERDA-76-85) 
GLASS/PRODUCTION 
Potential for energy conservation in nine selected industries. The 
data base. Volume 7. Glass, 2:936 (PB-243618) 


t applied to the production of 
—_— -76-1302) 





GLASS/TENSILE PROPERTIES 


GLASS/TENSILE PROPERTIES 
— evaluation for flywheel applications, 2:1085 (ERDA-76- 


85) 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOBIN 
See also HEMOGLOBIN 
GLOBIN/RADIOLYSIS 
One electron reduction of metmyoglobin and methemoglobin 
and the reaction of the reduced molecule with o 


oxygen. 
tember 1, 1975-July 1, 1976, 2: 1191 
(CO0-3220-41} : 


GLOBIN/REDUCTION 
One electron reduction of metmyoglobin and methemoglobin 
and the reaction of the reduced molecule with ox 


ygen. 
Progress report, September 1, 1975-July 1, 1976, 2:1190 
(COO-3221-40) 


GLOBULINS 
See also IMMUNOGLOBULINS 
GLOBULINS/EXCRETION 
Effects of whole-body y-irradiation on the biosynthesis of certain 
serum — Final , November 29, 1967-June 30, 
1976 (Rats), 2:1663 ( 1754-18) 
GLUTAMINE/BIOCHEMICAL REACTION KINETICS 
Effects of wh gamma irradiation on the 
com entalization of amino acids in the rat kidney and 
spleen, 2:1681 (ERDA-tr-151) 
GLUTAMINE/METABOLISM 
Effects of whole gamma irradiation on the 
compartmentalization of amino acids in the rat kidney and 
spleen, 2:1681 (ERDA-tr-151) 
GLUTATHIONE/BIOSYNTHESIS 
Biochemical studies on the ocular lens in relation to 
catartogenesis. report, July 1, 1975-June 30, 1976, 
2:1608 (TID-27065) 
GLYCINE/BIOCHEMICAL REACTION KINETICS 
Effects of whole-body gamma irradiation on the 
compartmentalization of amino acids in the rat kidney and 
spleen, 2:1681 (ERDA-tr-151) 
GLYCINE/CHEMICAL RADIATION EFFECTS 
Pulse radiolytic investigations of peroxy radicals in aqueous 
solutions of acetate and glycine, 2:1203 
GLYCINE/METABOLISM 
Effects of f whole-body gamma irradiation on the 
compar of amino acids in the rat kidney and 
spleen, 2:1681 — 
GLYCINE/RADIOLYSIS 
Heavy-ion radiolysis of solid glycine (10 MeV/nucleon for H, 
He, Be, C, and Ne), 2:1204 
GLYCOCOLL 
See GLYCINE 
GLYCOGEN/BIOSYNTHESIS 
Role of stimulated amino acid transport in promoting 
glycogenesis in the irradiated rat, 2:1695 
GLYCYLGLYCINE/BIOCHEMICAL a KINETICS 
Effects of whole gamma irradiation on the 
compartmentalization of amino acids in the rat kidney and 
n, 2:1681 (ERDA-tr-i51) 
GLYCYLGLYCINE/METABOLISM 
Effects of f whole-body gamma irradiation on the 
of amino acids in the rat kidney and 
spleen, 2:1681 (ERDA-tr-151) 
ge oe 
Angu of fluorescent x rays, 2:1854 
oot bir dependence - fue 2:1854 
An uorescent x rays, 2: 
GOLD 189/ENERGY LEVELS 
Symmetry between particle and hole level systems in '*®Au 
(h( 7 a nee). 2:2042 
GOLD 1 ET/NITROGEN 14 REACTIONS 
Imeraction of 2.0 3.9-, and 29-GeV “N ions with U, Bi, Au, 
4 Track detector study, 2:2057 
cou 197 TARGET/PROTON REACTIONS 
Nuclear reactions of Au with 11.5- and 300-GeV protons 
(Formation cross sections of >60 nuclides), 2:2056 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
Energy Independence Authority, 2:891 
Market sharing approach to the world nuclear sales problem, 


States rights vs. national energy needs (Ten western states), 
2:888 


GRABEN-1 REACTOR/DESIGN 
Graben 1200 MW nuclear power plant., 2:569 
GRABEN-1 REACTOR/REACTOR SITES 
Graben 1200 MW nuclear power plant., 2:569 
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GRABEN-2 REACTOR/DESIGN 

Graben 1200 MW nuclear power plant., 2:569 
GRABEN-2 REACTOR/REACTOR SITES 
e Graben 1200 MW nuclear power plant., 2:569 


RANULOCYTES 
See LEUKOCYTES 
RAPHITE 


G 
See also PYROLYTIC CARBON 
GRAPHITE/CHEMICAL ANALYSIS 
Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spectrography, 2:1135 (INER-0201) 
GRAPHITE/ELECTRIC CONDUCTIVITY 
er ee of the graphites used as heaters in the manufacture of 
fused silica refractories, 2:1075 
GRAPHITE/OXIDATION 
Oxidation of soot by O atoms, 2:1249 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
HTGR fuels and core development program. Quarterly progress 
aes for the period ending May 31, 1976, 2:591 (GA-A- 
1 
GRAPHITE/POROSITY 
Properties of the graphites used as heaters in the manufacture of 
fused silica refractories, 2:1075 
GRAPHITE/TENSILE PROPERTIES 
HTGR fuels and core development program. Quarterly 
—_ for the period ending May he 1976, 2:591 (GA-A- 
13941) 
GRASS/BIOLOGICAL RADIATION EFFECTS 
Development of new techniques of using irradiation in the 
genetic improvement of warm season grasses and an 
assessment of the = and cytogenetic effects. a 
report, May 1, 1975-April 30, 1976, 2:1654 (SRO-637-5) 
Revegetation research on Amchitka Island, a maritime tundra 
location in Alaska. Final report, 2:1650 (NVO-172) 
Revegetation following artificial disturbance. ress report, | 
June 1975-29 February 1976, 2:1513 (COO-2743-1) 
GRASS/BIOLOGICAL RECOVERY 
Revegetation following artificial disturbance. ress report, | 
June 1975-29 February 1976, 2:1513 (COO-2743-1) 
GRASS/BIOMASS 
Aguirre environmental studies, Jobos Bay, Puerto Rico. Volume 
2. Final report, 2:1523 (PRNC-196(Vol.2)) 
GRASS/COMMUNITIES 
Invertebrates of Biscayne Bay, 2:1552 
GRASS/DECOMPOSITION 
Study of fungi in Biscayne Bay: a synopsis, 2:1550 
GRASS/DISTRIBUTION 
Aguirre environmental studies, Jobos Bay, Puerto Rico. Volume 
2. Final report, 2:1523 (PRNC-196(Vol.2)) 
Vascular plants of Biscayne Bay, 2:1549 
GRASS/ECOLOGY 
and the food web of Biscayne Bay, 2:1535 
GRASS/MUTATIONS 
Development of new techniques of using irradiation in the 
genetic improvement of warm season grasses and an 
assessment of the genetic and cytogenetic effects. Progress 
report, May 1, 1975-April 30, 1976, 2:1654 (SRO-637-5) 
GRASS/PLANT BREEDING 
Development of new techniques of using irradiation in the 
genetic improvement of warm season grasses and an 
assessment of the genetic and c netic effects. Progress 
shokeobcr May 1, 1975-April 30, 1976, 2:1654 (SRO-637-5) 
GRA IVITY 
Role of 


epiphytes in seagrass systems, 2:1530 
GRASS/RADIATION MONITORING 
Safety and Environmental Protection Division 1975 
environmental monitoring report, 2:1488 (BNL-21320) 
pag ee io 
lants of Bisca , 2:1549 


GRAVITA’ /PHOTO! PHO DN INTERACTIONS 
Photon pairing instabilities: A microscopic origin for gravitation 
(Singularity, ladder approximation), 2:2107 
GRAVITATION/REVIEWS 
State of quantum gravity, 2:2106 
GRAVITONS/PARTICLE PROPERTIES 
Photon pairing instabilities: A a origin for gravitation 
(Singularity, ladder approximation), 2:2107 
GRAVITONS/REVIEWS 
State of quantum gravity, 2:2106 
GRAVITY SURVEYS/EQUIPMENT 
Structure elucidation with borehole gravimetry, 2:1761 
GREAT BRITAIN 
See UNITED KINGDOM 
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GROUND MOTION/BIOLOGICAL EFFECTS 
Nonradiation effects on natural vegetation from the Almendro 
underground nuclear detonation. Final report, 2:1519 (NVO- 


409-3) 
GROUND SUBSIDENCE/BIBLIOGRAPHIES 
Review of geothermal subsidence, 2:506 (LBL-3220) 
GROUND WATER/FLOW MODELS 
Partially-saturated transient groundwater flow model theory and 
numerical implementation, 2:1503 (BNWL-1713) 
GROUND WATER/RADIATION MONITORING 
Safety and Environmental Protection Division 1975 
environmental monitoring report, 2:1488 (BNL-21320) 
GROWTH/TEMPERATURE EFFECTS 
Thermal regulation of functional groups in running water 
ecosystems. Progress report, October 1, 1975-June 30, 1976, 
2:1561 (COO-2002-25) 
GUANOSINE/BIOCHEMICAL REACTION KINETICS 
7-methyl-guanosine and efficiency of RNA translation, 2:1589 


H 


HADRON-HADRON INTERACTIONS 
See also NUCLEON-NUCLEON INTERACTIONS 
HADRON-HADRON INTERACTIONS/DIFFRACTION 
MODELS 
Diffraction scattering of hadrons: The theoretical outlook 
(review, pomeron, unitarity), 2:1941 
HADRON-HADRON INTERACTIONS/HYDRODYNAMIC 
MODEL 
Hydrodynamical model based on a bag-like Lagrangian, 2:1951 
(ORO-3992-275) 
HADRON-HADRON INTERACTIONS/MULTIPLE 
PRODUCTION 
Hadron multiplicity in color-gauge-theory models, 2:1943 
HADRONIC ATOMS 
(Atoms with a hadron such as an antiproton or a sigma-minus 
particle bound in atomic orbits.) 
See also MESIC ATOMS 
HADRONIC ATOMS/RESEARCH PROGRAMS 
Research in nuclear physics at low and intermediate energies, 
and x rays. Progress report, November 1, 1976-October 31, 
1977 (Summaries of research activities at California Institute 
of Technology), 2:2036 (CALT-63-257) 
HADRONS 
See also BARYONS 
RESONANCE PARTICLES 
HADRONS/BOUND STATE 
Local gauge invariance and the bound-state nature of hadrons 
(Quarks, gluons, hadron degrees of freedom), 2:1942 
HADRONS/MULTIPLE PRODUCTION 
Hadron multiplicity in color-gauge-theory models, 2:1943 
Production of new heavy particles in e*e~ annihilation into 
hadrons, 2:1929 
HADRONS/PARTICLE PROPERTIES 
A possible model of new hadrons, 2:1921 
Local gauge invariance and the bound-state nature of hadrons 
(Quarks, gluons, hadron degrees of freedom), 2:1942 
HADRONS/QUARK MODEL 
A possible model of new hadrons, 2:1921 
Quark models for baryon static properties and the excitation of 
low-lying baryonic states, 2:1916 
HAFNIUM/ATOM-MOLECULE COLLISIONS 
Survey of chemi-ionization reactions in accelerated atom-O, 
crossed-molecular beams, 2:1850 
HAFNIUM/PHASE STUDIES 
T-p diagram of hafnium and phase transitions in shock waves, 
2:993 (LA-tr-76-15) 
HAFNIUM 175/ELECTRON CAPTURE DECAY 
Determination of the nuclear magnetic moment of '“Hf by 
nuclear orientation, 2:2048 
HAFNIUM 175/ENERGY LEVELS 
Nuclear data sheets for A = 175, 2:2047 
HAFNIUM 175/NUCLEAR MAGNETIC MOMENTS 
Determination of the nuclear magnetic moment of 'Hf by 
nuclear orientation, 2:2048 
HAFNIUM CARBIDES/ELECTRONIC STRUCTURE 
Direct correlation of observed phonon anomalies and maxima in 
the generalized susceptibilities of transition metal carbides, 
2:1066 (CONF-760464-5) 
HAFNIUM CARBIDES/SORPTIVE PROPERTIES 
Adsorption energy of Cs and K on refractory carbides, 2:1074 


HEALTH HAZARDS/REGULATIONS 


HAFNIUM OXIDES/PHYSICAL RADIATION EFFECTS 

Spectral dependence of damage resistance of refractory oxide 
optical coatings, 2:1081 (LA-UR-76-1646) 

HAIR/CONTAMINATION 
Clinical investigation in northwest Quebec, Canada of 
environmental organic mercury effects, 2:1720 (EUR- 
5360(Vol.1)) 
HALIDES 

See also CHLORIDES 

FLUORIDES 
HALIDES/ELECTRIC CONDUCTIVITY 
Electronic conduction in molten halides, 2:1108 (BNL-21608) 

HALL GENERATORS 

See MHD GENERATORS 
HAMILTONIAN FUNCTION/EIGENVALUES 

Recent developments in semiclassical mechanics: eigenvalues 

and reaction rate constants, 2:1987 (LBL-4998) 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HAPO 
(Hanford Atomic Products Operation.) 
HAPO/LAND USE 

Proposal to designate the Hanford Reservation as an 

environmental research park, 2:1520 (RLO-76-1) 
HAPO/RADIOACTIVE WASTE MANAGEMENT 

Research and Engineering Division semiannual report, KK 
process development and technology, May 1, 1975-October 
31, 1975, 2:290 (ARH-ST-128B) 

HARTREE-FOCK METHOD/SEMICLASSICAL 

APPROXIMATION 

Semiclassical approximation to time-dependent Hartree-Fock 
theory, 2:2076 (ORO-4856-54) 

HASTELLOY X/CREEP 

Creep-rupture properties of Incoloy 800H, 2-1/4 Cr-1 Mo, and 
Hastelloy X alloys in simulated HTGR environment (900 to 
1600°F), 2:1002 (GA-A-13876) 

Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2:1007 
(ORNL-S150) 

HASTELLOY X/MATERIALS TESTING 

Gas-turbine HTGR materials screening test program interim 
results, 2:590 (GA-A-13931) 

HASTELLOY X/MECHANICAL PROPERTIES 

Gas-turbine HTGR materials screening test program interim 
results, 2:590 (GA-A-13931) 

HASTELLOY X/PHYSICAL RADIATION EFFECTS 

Surface Science Center (D* and Het irradiation of Nb-1%Zr, 
Nb, and Be, blistering at 10 to 500 keV), 2:2232 (ANL/CTR- 
76-2) 

HASTELLOY X/TENSILE PROPERTIES 

Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2:1007 
(ORNL-5150) 

HASTELLOYS 
See also HASTELLOY X 
HASTELLOYS/FATIGUE 
Effect of temperature upon the fatigue-crack propagation 
behavior of Hastelloy X-280, 2:1004 (HEDL-TME-76-40) 
HAWAII/PUBLIC UTILITIES 
Startup of Gasco’s SNG plant, 2:392 
HAWAII/VOLCANOES 

Composition of the magmatic gas of Kilauea and its behavior in 

the near surface environment, 2:1746 
HAWAII/WIND POWER 
Status report: Lawrence Livermore Laboratory wind energy 
studies, 2:534 (UCID-17157-1) 
H-COAL PROCESS/FLOWSHEETS 
H-coal process: slurry oil recycle system (Patent), 2:51 
H-COAL PROCESS/PILOT PLANTS 
H-coal integrated pilot plant laboratory studies. Quarter! 
progress report, Jan -March 1976, 2:46 (FE-1544-25) 
H-COAL PROCESS/SCALING LAWS 
Scale-up factors in the H-coal process, 2:35 
HEALTH HAZARDS 

Environment and the protection of human health, 2:1739 (EUR- 
5360( Vol.1)) 

Evaluation of health hazards for ee exposed to 
atmospheric irritants; methodology aspects, 2:1731 (EUR- 
5360( Vol.1)) 

Study on long-term effects on health of air pollution, 2:1732 
(E R-5360(Vol.1)) 

HEALTH HAZARDS/FORECASTING 

Predictive models for estimating the health impact of future 

energy sources, 2:1730 (EUR-5360( Vol.1)) 
HEALTH HAZARDS/FUNCTIONAL MODELS 

Predictive models for estimating the health impact of future 

energy sources, 2:1730 (EUR-5360( Vol.1)) 





HEALTH HAZARDS/REGULATIONS 


HEALTH HAZARDS/REGULATIONS 
Strengths and weaknesses of population studies in assessing 
environmental health effects, 2:1740 (EUR-5360(Vol.1)) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT EXCHANGERS 
See also HEAT PUMPS 
HEAT EXCHANGERS/DESIGN 
Geothermal R and D project report, January 1, 1976-march 31, 
1976, 2:511 (ANCR-1319) 
HEAT EXCHANGERS/PERFORMANCE 
Investigation of heat exchanger flow arrangement on 
performance and cost in a geothermal binary cycle, 2:514 
(UCRL-78390) 
HEAT EXCHANGERS/PERFORMANCE TESTING 
Geothermal R and D project report, January 1, 1976-march 31, 
1976, 2:511 (ANCR-1319) 
HEAT EXCHANGERS/TURBULENT FLOW 
Turbulent flow in concentric annuli, 2:}692 (EURFNR-1263) 
HEAT OF FORMATION 
See FORMATION HEAT 
HEAT PIPES/DESIGN 
Potential of the heat pipe in coal gasification processes, 2:19 
(LA-UR-76-954) 
HEAT PIPES/WORKING FLUIDS 
Potential of the heat pipe in coal gasification processes, 2:19 
(LA-UR-76-954) 
HEAT PUMPS/EFFICIENCY 
Economic aspects of energy conservation, 2:868 
HEAT RESISTING ALLOYS 
High-temperature alloys for the power conversion loops of 
advanced HTRs, 2:601 
Materials for VHTR process heat applications, 2:602 
HEAT STORAGE 
Energy saving by accumulation, 2:819 (CONF-760463-3) 
Solar energy power system, 2:488 
Solar total energy program semiannual report, October 1975- 
March 1976, 2:430 (SAND-76-0205) 
HEAT STORAGE/ECONOMICS 
Technical and economic feasibility of thermal energy storage. 
Annual report, 2:820 (COO-2558-1) 
HEAT STORAGE/FEASIBILITY STUDIES 
Technical and economic feasibility of thermal energy storage. 
Annual report, 2:820 (COO-2558-1) 
HEATERS/DESIGN 
Evaluation of fired heaters for Cresap testing, 2:44 (FE-1517- 
25 


) 
HEATERS/ELECTRICAL INSULATORS 
Electrophoretically deposited boron nitride as insulation in 
electric heaters, 2:1070 
HEATERS/TESTING 
Evaluation of fired heaters for Cresap testing, 2:44 (FE-1517- 
25) 
HEAVY ION REACTIONS 
See also CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
COPPER 63 REACTIONS 
KRYPTON 84 REACTIONS 
LITHIUM 6 REACTIONS 
LITHIUM 7 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
XENON 136 REACTIONS 
HEAVY ION REACTIONS/DROPLET MODEL 
Colliding heavy ions: Nuclei as dynamical fluids, 2:2078 
HEAVY ION REACTIONS/FUSION REACTIONS 
Nuclear Chemistry Research. Annual progress report, | January- 
31 December 1975 (Summaries of research activities at 
Pittsburgh University), 2:2014 (COO-3427-14) 
HEAVY ION REACTIONS/HARTREE-FOCK METHOD 
Evolution of a quantum system: lifetime of a determinant, 
2:2104 (ORO-4856-57) 
HEAVY IONS/CHARGE DISTRIBUTION 
Nuclear Chemi Research. Annual progress report, | January- 
31 December 1975 (Summaries of research activities at 
Pittsburgh University), 2:2014 (COO-3427-14) 
HEAVY IONS/ION SOURCES 
Double chamber ion source (Patent), 2:1805 
HEAVY IONS/PARTICLE TRACKS 
Microdosimetric structure of HZE particle tracks in tissue, 
2:1667 (N-75-28696) 
HEAVY LEPTONS/RESEARCH PROGRAMS 
Review of neutrino physics at Fermilab from the pe tive of 
the Caltech-Fermilab experiment. Lecture 1, 2:187 
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HEAVY NUCLEI/ALPHA DECAY 
Tables of binding energies of nucleons and energies of a and B 
decay of heavy-element isotopes (Z = 82 - 110), 2:2031 
(UCRL-Trans-1 1098) 
HEAVY NUCLEI/BETA DECAY 
Tables of binding energies of nucleons and ene’ of a and B 
decay of heavy-element isotopes (Z = 82 - 110), 2:2031 
(UCRL-Trans-1 1098) 
HEAVY NUCLEI/BINDING ENERGY 
= of binding energies of nucleons and ene of a and B 
7 Ae a og isotopes (Z = 82 - rt), 2: :2031 
(uc L-Trans-1 1098) 
HEAVY NUCLEI/COPPER 63 REACTIONS 
Interaction of very heavy ions with heavy targets, 2:2053 
(CONF-760424-14) 
HEAVY NUCLEI/KRYPTON 84 REACTIONS 
Interaction of very heavy ions with heavy targets, 2:2053 
(CONF-760424-14) 
HEAVY NUCLEI/XENON 136 REACTIONS 
Interaction of very heavy ions with heavy targets, 2:2053 
(CONF-760424-14) 
HEAVY WATER/DISTILLATION 
Detritiation plant of the Laue Longevin Institute (Design and 
operation of plant for removal of tritium and hydrogen from 
heavy water), 2:299 (DP-TR-4) 
HEAVY WATER/OPTICAL PROPERTIES 
Electronic properties of liquids. Progress report November 1, 
1975-October 31, 1976, 2:1413 (ORO-3861-19) 
HEAVY WATER/PRODUCTION 
Performance of Canadian commercial nuclear units and heavy 
water plants, 2:622 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
SGHWR REACTOR 
Attainable ratings of CANDU-OC-thorium set by the properties 
of the organic liquid coolant, 2:623 
HEAVY WATER MODERATED REACTORS/FUEL CYCLE 
Fuel for LWR, breeders, and near-breeders, 2:676 
HEDENBERGITE/CRYSTAL STRUCTURE 
Stability of andradite, hedenbergite, and related minerals in the 
system Ca-Fe-Si-O-H, 2:527 
HEDENBERGITE/HYDROTHERMAL SYNTHESIS 
Stability of andradite, hedenbergite, and related minerals in the 
system Ca-Fe-Si-O-H, 2:527 
HEDENBERGITE/PHASE STUDIES 
Stability of andradite, hedenbergite, and related minerals in the 
system Ca-Fe-Si-O-H, 2:527 
HELIOSTATS/MATHEMATICAL MODELS 
Preliminary report on simulation of a heliostat field, 2:471 
(ERDA-tr-158) 
HELIUM/ATOM-ATOM COLLISIONS 
Penning ionization of He(2 °S)+Ar, 2:1836 
HELIUM/ATOM- MOLECULE COLLISIONS 
Chemi-ionization in atom-diatom collisions, 2:1839 
Coupled-channel study of rotational excitation of a rigid 
asymmetric top by atom impact: (H,CO,He) at interstellar 
temperatures (cross section convergence, quantum mechanics, 
pumping model, resonance, Maxwell-Boltzmann distribution, 
statistical, equilibrium), 2:1842 
hanical calculations of rotational-excitation cross 
—- for HCI, DCI, DF, and HF in slow collisions with He, 


71845 
HELIUM/AUTOIONIZATION 
Heavy-ion excitation of autoionization states in helium (Double 
excitation), 2:1828 (RLO-1388-326) 
HELIUM/DIFFUSION 
Radiation effects in solidified high level wastes. Part 2. Helium 
behavior, 2:307 (BNWL-2051) 
HELIUM/HOT ATOM CHEMISTRY 
Vibration to translation energy transfer from excited 
cyclobutane chemically activated by nuclear recoil reaction, 


2:1210 
HELIUM/ION-ATOM COLLISIONS 
Differential cross sections for electron capture in high-energy 
proton-atom collisions, 2:1841 
Formation of beams of neutral C, O, F, and Cl atoms by 
electron detachment, 2:1831 
Heavy-ion excitation of autoionization states in helium (Double 
excitation), 2:1828 (RLO-1388-326) 
HELIUM/REMOVAL 
Helium release from metal tritides, 2:1112 (SAND-76-0339) 
HELIUM 3/ISOTOPE SEPARATION 
— purification of helium by differential distillation below 
the lambda-point. Report of investigations, 1975, 2:1165 (PB- 
244793) 
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HELIUM 3/PHOTOPRODUCTION 
Radiative formation of *He and a new test of time-reversal 
invariance in the electrom: tic interaction, 2:1960 


HELIUM 3 A/THERMODYNAMIC PROPERTIES 
An experimental investigation on the superfluidity of He-3, 
21859 (N-75-27172) 
HELIUM 3 A/ZERO SOUND 
Long-lived and persistent orbital motions in superfluid *He-A, 
2:18 


71860 
HELIUM 3 B/THERMODYNAMIC PROPERTIES 

An experimental investigation on the superfluidity of He-3, 
2:1859 (N-75-27172) 

HELIUM 3 REACTIONS/ALPHA-TRANSFER REACTIONS 

Alpha-transfer reactions in light nuclei. I. An exact-finite-range 
coupled-channels analysis, 2:2012 

HELIUM 3 REACTIONS/CHARGE-EXCHANGE REACTIONS 

Excitation of three isospin modes of the giant magnetic dipole 

resonance in mass 24 isobars, 2:2015 
HELIUM 3 REACTIONS/INELASTIC SCATTERING 

Excitation of three isospin modes of the giant magnetic dipole 

resonance in mass 24 isobars, 2:2015 
HELIUM 3 REACTIONS/PICKUP REACTIONS 

Alpha-transfer reactions in light nuclei. Il. (7He, 7Be) pickup 
reaction (Finite range DWBA, Hauser-Feshbach analyses, 
angular distributions), 2:2004 

Finite-range distorted-waves Born-approximation calculations for 
C(*He, *He)'C, 2:2035 

HELIUM 4/BOUND STATE 

Four-body bound states from the Schrodinger equation with 

separable potentials, 2:1994 
HELIUM 4/ISOTOPE SEPARATION 
Isotopic purification of helium by differential distillation below 
ee Report of investigations, 1975, 2:1165 (PB- 
) 
HELIUM IONS/ELECTRON-ION COLLISIONS 
Excitation of He* by electron impact, 2:1846 
HELIUM IONS/ION-ATOM COLLISIONS 

Technical progress report, October 1, 1974-September 30, 1975 
(Summaries of research activities at Wisconsin Univ.), 2:1824 
(COO-7B-15) 

HELIUM IONS/ION-ION COLLISIONS 
Resonance charge exchange in ion-ion collisions, 2:1830 
HEMATIN 
See HEME 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMATOPOIETIC SYSTEM 
See also BONE MARROW 
HEMATOPOIETIC SYSTEM/BIOCHEMICAL REACTION 

KINETICS 

Changes in the pyrimidine nucleotide DNA isopliths of the 
hemopoietic system after irradiation of the animal (Rabbits), 
2:1626 (ERDA-tr-151) 

HEMATOPOIETIC SYSTEM/BIOLOGICAL RADIATION 

EFFECTS 

Changes in the pyrimidine nucleotide DNA isopliths of the 
hemopoietic system after y irradiation of the animal (Rabbits), 
2:1626 (ERDA-tr-151) 

Effect of radiation on normal hematopoiesis and on viral 
induced cancers of the hematopoietic system. Three-year 
technical progress report, August 1, 1973-April 30, 1976.(X 
radiation, mice), 2:1664 (COO-3097-16) 

Ratio between postradiation excretion of deoxyuridine and the 
mitotic index of cells of the hemopoietic tissue (Gamma 
radiation, mice), 2:1690 (ERDA-tr-151) 

HEMATOPOIETIC SYSTEM/NEOPLASMS 

Effect of radiation on normal hematopoiesis and on viral 
induced cancers of the hematopoietic system. Three-year 
technical progress report, August 1, 1973-April 30, 1976 (X 
radiation, mice), 2:1664 (COO-3097-16) 

HEMATOPORPHYRIN (HEME) 
See HEME 


HEME/BIOCHEMICAL REACTION KINETICS 
Mitochondrial phenotypes and genotypes in yeast. Technical 
annual — report, September 1, 1975-August 31, 1976, 
2:1596 (COO-3 


-35 16-9) 
HEMIN 
See HEME 
HEMOGLOBIN 
See also METHEMOGLOBIN 
HEMOGLOBEUESOLOGICAL RADIATION EFFECTS 
duced mutations at mouse hemoglobin loci (X 
radiation), 2:1698 
mag rane ay haar ge . 
ect o jation in vitro on e ropoietin action, 2:1639 
HEMOPOIESIS - 
See BLOOD FORMATION 





HENS 
See CHICKENS 
HEPATOMAS/IMMUNE REACTIONS 
Demonstration of the inhibitory effect of human alpha- 
— on in vitro transformation of human lymphocytes, 
HEPTANE/COMBUSTION 
Combustion of liquid fuels in a oa combustion gas 
environment at high pressures, 2 
Further investigations of combustion of free droplets in a freely 
falling chamber including moving droplets, 2:427 
HEPTANE/FLAMES 
Chromatographic and interferometric study of the diffusion 
flame around a simulated fuel drop, 2:3 
Effect of pressure on the flame structure in the wake of a 
burning hydrocarbon droplet, 2:397 
Extinction of laminar diffusion flames for liquid fuels, 2:395 
HEPTANE/FORMATION HEAT 
Calculations of steric hindrance in ester hydrolysis based on 
estimation of van der Waals strain energies of alkanes (Gas 
phase; 298°K), 2:1174 
HEREDITY 
See GENETICS 
HETEROCYCLIC COMPOUNDS 
See also FURANS 
PYRIMIDINES 
THIOPHENE 
TTF-TCNQ 
HETEROCYCLIC COMPOUNDS/ELECTRON TRANSFER 
Pulse radiolysis and ESR studies of the electron-affinic 
properties of nitroheterocyclic radiosensitizers (Electron 
beams), 2:1198 
HETEROCYCLIC COMPOUNDS/RADIOLYSIS 
Pulse radiolysis and ESR studies of the electron-affinic 
properties of nitroheterocyclic radiosensitizers (Electron 
beams), 2:1198 
HEXADECANE/FLAMES 
Extinction of laminar diffusion flames for liquid fuels, 2:395 
HEXANE/FORMATION HEAT 
Calculations of steric hindrance in ester hydrolysis based on 
estimation of van der Waals strain energies of alkanes (Gas 
phase; 298°K), 2:1174 
HEXOKINASE/BIOLOGICAL RADIATION EFFECTS 
Influence of preliminary administration of cystamine on certain 
enzymes of carbohydrate metabolism of the erythrocytes in 
radiation sickness (Betatrons, hexokinase, 
phosphofructokinase, pyruvate kinase), 2:1689 (ERDA-tr- 
151) 
HEXOKINASE/METABOLISM 
Influence of preliminary administration of cystamine on certain 
enzymes of carbohydrate metabolism of the erythrocytes in 
radiation sickness (Betatrons, hexokinase, 
phosphofructokinase, pyruvate kinase), 2:1689 (ERDA-tr- 
151) 
HEXOSES 
See also GALACTOSE 
HEXOSES/OPTICAL PROPERTIES 
Electronic properties of liquids. P report November 1, 
1975-October 31, 1976, 2:1413 (ORO-3861-19) 
HFIR REACTOR/REACTOR MAINTENANCE 
High flux isotope reactor quarterly report, January, February, 
and March, 1976, 2:738 (ORNL/TM-5541) 
HFIR REACTOR/REACTOR OPERATION 
High flux isotope reactor quarterly report, po- February, 
and March, 1976, 2:738 (ORNL/TM-5541) 
HIBERNATION/RADIOSENSITIVITY EFFECTS 
Radiosensitivity of ileum crypt cells in hibernating, arousing, and 
awake ground squirrels (Citellus tridecemlineatus), 2:1694 
HIGGS MODEL/COUPLING CONSTANTS 
Dynamic reconstruction of symmetry and limitations on the 
masses and cou constants in the Higgs model, 2:1975 
HIGGS MODEL/RADEATIVE TIVE CO 


Dynamic reconstruction of symmetry and limitations on the 
masses and cou’ constants in the Higgs model, 2:1975 
HIGH BTU GAS/C 
SNG supply and demand, 2:177 
HIGH BTU GAS/C 
SNG su and demand, 2:177 
HIGH BTU GAS/PRODUCTION 
Brief review of Brooklyn Union's SNG plant operation, 2:390 
—re reasons, experiences, opinions, 
25 
In-depth evaluation of LLL’s R and D program for the in situ 
gasification of deep coal seams (Numerous references), 2:24 
(TIC-27008) 
Northern Illinois Gas Company supplemental natural gas plant 
startup, 2:393 





HIGH BTU GAS/PRODUCTION 


SNG supply and > 2:177 
Start-up and operating ex wag SNG plant: 
Comaeunenn il Natu Gas, 2:3 
Startup and initial —— pel of Public Service 
Electric and Gas pany Linden SNG plant, 2:391 
of Gasco’s SNG it, 2:392 
HIGH a PHYSICS/M. 
Proceedin, the sixth Hawaii conference 
i held at Honolulu, eo Rae 6-19, 19, 1978, 2-186 1861 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
Annual report [on high energy physics] (Summaries of research 
activities at the Unvversity of of California, Riverside), 2:1862 
(UCR-34P 107-207) 
Research in theoretical physics. Annual rt, September 1, 
1975-August 31, 1976 ( a of a mm activities at 
Johns Hopkins Gabvostiaps 2:1912 (COO-3285-30) 
Research in elementary particle physics. Technical progress 
ae May 31, 1975-May 29, 1976 (Summaries of research 
tivities at Brandeis Universi >. - 1911 (COO-3230-5) 
HIGH ENERGY PHYSICS/RE 
New directions for nuclear on : rsonal view, 2:1910 
(BNL-21525) , = 
HIGH EXPLOSIVES 
See SS ae EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HEIR REACTOR 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HISTONES/BIOLOGICAL RADIATION EFFECTS 
Influence of ionizing radiation of chromatin and the lipid 
metabolism of birds (Chickens), 2:1680 (ERDA-tr-151) 
HISTONES/METABOLISM 
Influence of ionizing radiation of chromatin and the lipid 
metabolism of birds (Chickens), 2:1680 (ERDA-tr-151) 
HOLMIUM 150/ENERGY LEVELS 
Nuclear Data sheets for A = 150, 2:2046 
HOLMIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. I. The rare 
earth chlorides, 2:1158 
HOLOGRAPHY 
Application of holographic interferometry to the inspection of 
HERF stainless steel pressure vessels, 2:1367 (SAND-76- 
8656) 
HORDEUM 
See BARLEY 
HORSES/ENERGY CONSERVATION 
Energy conservation and energy management in buildings. 
Proceedings of a conference held 13-14 November 1975, in 
London, England, 2:860 
HOT CELLS/DESIGN 
Current deve it of the process of continuous vitrification 
of solutions of fission products (Design and operation of 
—” continuous vitrification installation), 2:303 (BNWL- 
tr-194) 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/FLUTE INSTABILITY 
Stability of hot electron plasmas, 2:2190 
HOT PLASMA/IMPURITIES 
Role of impurities in pe! ly confined high temperature 
plasmas, 2:2113 (CONF-760730-1 ) 
HOT PLASMA/WAVE PROPAGATION 
High er transmission in plasma-filled waveguides, 2:2203 
HOT-DRY-ROCK SYSTEMS/HEAT EXTRACTION 
Extracting energy from hydraulically-fractured geothermal 
reservoirs, 2:523 ( ee ee , 
Preliminary assessment eens nergy reservoir formed 
by hydraulic fracturing, 2:521 (LA-UR-76-1672) 
HOT-DRY-ROCK SYSTEMS/HYDRAULIC FRACTURING 
Extracting e from hydraulically-fractured geothermal 
reservoirs, 3 (LA-UR-76-848) 
Preliminary Beet of a energy reservoir formed 
by hydraulic fracturing, 2:521 (LA-UR-76-1672) 
HOT-DRY-ROCK SYSTEMS/MATHEMATICAL MODELS 
Extracting e from hydraulically-fractured geothermal 
523 Saree) 


associated with hot water 
HOT-WATER SYSTEMS 
Plan for developing moderate tem 
geothermal resources, 2:510 (ANCR-1318) 


), 2:227 
PROGRAMS 
rature/low salinity 
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HOUSES/AIR CONDITIONING 
E sa’ accumulation, 2:819 (CONF-760463-3) 
HOUS UCTION 
S Saver Electric Home Program (Pamphlet from Tennessee 
alley Authority), 2:874 . 
HOUSES, ‘GY CONSERVATION 
Super Saver Electric Home Program (Pamphlet from Tennessee 
Valley Authority), 2:874 
HOUSES, GY CONSUMPTION 


HOUSES Ff icy and whom 2:861 


a + Role of government in production and 

it use of energy), 2:886 

HOUSES/HEAT PUMPS 
— aspects of energy conservation (United Kingdom), 

2:86 

HOUSES/SOLAR SPACE HEATING 

Nonconvecting solar pond applied to building and process 
heating, 2: "496 . 

Simple home heating system. (What can be done now), 2:483 
(UCRL-77875) 

Solaria: on the threshold of environmental renaissance, 2:916 

HOUSES/SPACE HEATING 
Energy saving by accumulation, 2:819 (CONF-760463-3) 

HOUS: L INSULATION 
Economic aspects of energy conservation (United Kingdom), 

2:868 
Insulation of the housing stock: a national problem (United 
Kingdom), 2:870 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 
See also DRAGON REACTOR 
PEACH BOTTOM-I REACTOR 
VRAIN REACTOR 
Advanced HTGR systems, 2:594 
HTGR fuels and core development program. Quarterly progress 
report for the period ending May 31, 1976 (Graphite and 
fuels irradiation; fission product release), 2:591 (GA-A- 
13941) 

HTGR TYPE REACTORS/COATED FUEL PARTICLES 

Evaluation of an interlaboratory comparison involving 
pyrocarbon- and silicon carbide-coated uranium-thorium 
carbide beads: Phase II, 2:267 (NBL-279) 

Fission product retention and fuel development for advanced 
HTRs, 2:597 

Preirradiation report of fuel materials for P13T capsule 
irradiation, 2:586 (GA-A-13343) 

HTGR TYPE REACTORS/COMPARATIVE EVALUATIONS 
Evaluation of alternative nuclear strategies, 2:595 

HTGR TYPE REACTORS/DESIGN 
Fundamental conceptual design of the experimental multi- 

purpose high-temperature gas-cooled reactor, 2:592 (JAERI- 
M-6141) 

HTGR TYPE REACTORS/DIRECT CYCLE COOLING 
SYSTEMS 
Power generating plant with a gas-cooled nuclear reactor with 

closed gas circulation (Patent), 2:607 

HTGR TYPE REACTORS/FEASIBILITY STUDIES 
Assessment of very high temperature reactors in process 

ications, 2:585 (CONF-760906-16) 

HTGR TYPE REACTORS/FISSION PRODUCT RELEASE 
Fission product transport in high-temperature reactors, 2:598 
Tritium balance in high-temperature gas-cooled reactors, 2:605 

HTGR TYPE REACTORS/FUEL CYCLE 
HTGR spent fuel composition and fuel element block flow, 

2:588 (GA-A-13886) 

HTGR TYPE REACTORS/FUEL ELEMENTS 

Method of fabrication of fuel elements for nuclear reactors 
(Patent; HTGR), 2:606 

Monitoring of homogeneity of fuel compacts for high- 
tem) re reactors, 2:604 Yo" 

HTGR PE REACTORS/LOSS OF FLO : ~« —_ 
Monthly progress report for May 1976 for HTG ety 
one for the Division of Systems Safety, U.S. Nuclear 

tory Commission, 2:768 (ORNL/NUREG/TM-32) 

HTGR TYPE REACTORS/MEETINGS 
Gas-cooled reactors with emphasis on advanced systems. 

Proceedin, a um joint! ized by the IAEA 
and the OfcD Pecrhone Baaety, hee one held in Juelich, 
13-17 October 1975, 2:603 

HTGR TYPE REACTORS/PLANNING 

Fast and thermal helium-cooled reactors for Sageeuies of 
electric power and high-temperature heat, 2:681 

Status and outlook for the high-temperature gas-cooled reactor 
programme in the United Leese \Aaneston, 2:600 
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HTGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Environmental conditions in HTRs and the selection and 
development of primary circuit materials, 2:596 

HTGR TYPE REACTORS/REACTOR ACCIDENTS 

Status of CHAP: composite HTGR analysis program, 2:760 (LA- 
NUREG-6329-SR) 

HTGR TYPE REACTORS/REACTOR CORES 

Seismic ——— of a block-type nuclear reactor core, 2:762 
(LA-NUREG-6377-MS) 

HTGR TYPE REACTORS/REACTOR MATERIALS 

Gas-turbine HTGR materials screening test program interim 
results, 2:590 (GA-A-13931) 

High-temperature alloys for the power conversion loops of 
advanced HTRs, 2:601 

Investigation of the behaviour of 35% nickel alloys in the 
presence of helium coolant impurities, 2:1041 

Materials for VHTR process heat applications, 2:602 

HTGR TYPE REACTORS/REACTOR SAFETY 

Application of the Dragon reactor experiment to the safety 
evaluation of current HTR systems, 2:791 

HTGR safety: status and perspective, 2:792 

HTGR TYPE REACTORS/RESEARCH PROGRAMS 

Status and outlook for the high-temperature gas-cooled reactor 

programme in the United States of America, 2:600 
HTGR TYPE REACTORS/SPENT FUEL ELEMENTS 

HTGR spent fuel composition and fuel element block flow, 
2:588 (GA-A-13886) 

HTGR TYPE REACTORS/STEAM GENERATORS 

HTGR steam generator modeling, 2:593 (ORNL/NUREG/TM- 
16) 

HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
See also URBAN POPULATIONS 

Scaling of annoyance in epidemiological studies, 2:1738 (EUR- 

5360(Vol.1)) 
HUMAN POPULATIONS/CARDIOVASCULAR DISEASES 
ae nse relationships linking short-term air pollution 
posures to — of cardio-respiratory illness, 2:1723 
(EUR- 5360(Vol.1)) 
HUMAN POPULATIONS/CONTAMINATION 

Clinical investigation in northwest Quebec, Canada of 
environmental organic mercury effects, 2:1720 (EUR- 
$360(Vol.1)) 

HUMAN POPULATIONS/HEALTH HAZARDS 

Designing the exposure/response matrix in environmental health 
studies, 2:1741 (EUR-5360(Vol.1)) 

Effect of environmental factors on health: methods for 
population studies, 2:1466 (EUR-5360( Vol.1)) 

Environment and the protection of human health, 2:1739 (EUR- 
5$360(Vol.1)) 

Evaluation of health hazards for populations exposed to 
atmospheric irritants; methodology aspects, 2:1731 (EUR- 
5$360(Vol.1)) 

Predictive models for estimating the health impact of future 
energy sources, 2:1730 (EUR-5360(Vol.1)) 

Recent advances in the assessment of the health effects of 
environmental pollution. Volume I. Proceedings of the 
international symposium held in Paris, France, June 24-28, 
1974, 2:1737 (EUR-5360( Vol.1)) 

Strengths and weaknesses of population studies in assessing 
environmental health effects, 2:1740 (EUR-5360( Vol.1)) 

Studies of trace substances in an urban atmosphere, 2:1478 
(EUR-5360( Vol.1)) 

Study on health effect indices of the populations in cadmium- 
polluted areas, 2:1722 (EUR-5360( Vol.1)) 

Study on long-term effects on health of air pollution, 2:1732 
(EUR-5360( Vol.1)) 

Variations in biological parameters in school children in areas 
with different degrees of high air pollution, 2:1727 (EUR- 
5360( Vol.1)) 

Year 2000 estimated population dose for the Tennessee Valley 
region, 2:1701 (HEDL-SA-1086-FP) 

HUMAN POPULATIONS/MORTALITY 

Evaluation of health hazards for eager exposed to 
atmospheric irritants; methodology aspects, 2:1731 (EUR- 
5360( Vol.1)) 

HUMAN POPULATIONS/POLLUTION 

Damage to forest ecosystems and agrobiocoenosis by air 

pollution in Polish industrial areas, 2:1486 (ORNL-tr-4121) 
HUMAN POPULATIONS/RADIATION DOSES 

Environmental monitoring report for the Nevada Test Site and 
other test areas used for underground nuclear detonations, 
January-December 1975 (Gamma radiation, “Xe, “Kr, 3H), 
2:1492 (EMSL-LV-539-4) 

Year 2000 estimated ulation dose for the Tennessee Valley 
region, 2:1701 (HEDL-SA-1086-FP) 
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HUMAN POPULATIONS/RADIATION MONITORING 

Environmental monitoring report for the Nevada Test Site and 
other test areas used for underground nuclear detonations, 
January-December 1975 (Gamma radiation, Xe, “Kr, 34 )», 
2:1492 (EMSL-LV-539-4) 

HUMAN POPULATIONS/RESPIRATORY SYSTEM DISEASES 

Dose-response relationships linking short-term air pollution 
exposures to vation of cardio-respiratory illness, 2:1723 
(EUR-5360(Vol.1)) 

Evaluation of health hazards for populations exposed to 
oe irritants; methodology aspects, 2:1731 (EUR- 
5§360(Vol.1)) 

Household survey of the incidence of respiratory disease in 
relation to environmental pollutants, 2:1472 (EUR- 
5360(Vol.1)) 

Presentation and discussion of a protocol of a French 
epidemiological investigation on relationships between 
atmospheric pollution and chronic respiratory diseases, 2:1726 
(EUR-5360(Vol.1)) 

Relationship of air pollution to prevalence of lower respiratory 
illness and lung function in Australian school children, 2:1473 
(EUR-5360(Vol.1)) 

Respiratory symptoms and ventilatory capacity in a cohort of 
Londoners born in 1952-3, 2:1474 (EUR-5360( Vol.1)) 

HURRICANES/ENVIRONMENTAL EFFECTS 
Storm sedimentation in the Biscayne Bay region, 2:1527 
HVAC SYSTEMS/PHYSICAL PROTECTION DEVICES 

Fault-current limiter for high power electrical transmission 

systems (Patent), 2:549 
HYBRID COMPUTERS/DESIGN 
Sandia Laboratories hybrid computer and motion simulator 
facilities (General description), 2:1261 (SAND-76-0091) 
HYBRID ELECTRIC-POWERED VEHICLES/FEASIBILITY 
STUDIES 
Flywheel-powered automobiles, 2:952 (ERDA-76-85) 
HYBRID ELECTRIC-POWERED VEHICLES/FLYWHEELS 

Bearing and electrical input-output for flywheel energy storage 
systems, 2:808 (ERDA-76-85) 

Flywheel-powered automobiles, 2:952 (ERDA-76-85) 

Postal vehicle missions, 2:8300 (ERDA-76-85) 

HYBRID REACTORS/BREEDING 
Fusion-fission hybrid reactor for producing *°U, 2:2221 
HYBRID REACTORS/REVIEWS 

Fusion research (II): new interest in fusion-assisted breeders, 

2:2219 
HYBRID SYSTEMS/RESEARCH PROGRAMS 
Hybrid car project by Lemmens Enterprises, 2:953 (ERDA-76- 


85) 
HYDRANE PROCESS/RESEARCH PROGRAMS 
Gasification: where do we stand, 2:40 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRAZINE/CHEMICAL REACTIONS 
Electronic energy transfer from O,('A/sub g/) to HO, radicals 
(In reactions of O atoms with ethylene, perdeuteroethylene, 
ammonia, hydrazine, and hydrogen peroxide), 2:408 
HYDROCARBONS 
See also ADAMANTANE 
ALKANES 
BENZENE 
DECANE 
STYRENE 
HYDROCARBONS/CHEMICAL COMPOSITION 
Condensate formation in natural gas pipelines, 2:209 
HY DROCARBONS/CONTROL 
Pollutant formation and control in spark ignition engines, 2:968 
HYDROCARBONS/ELECTRONIC STRUCTURE 
A theory of self-consistent electron pairs. Computational 
methods and preliminary applications, 2:1857 
HYDROCARBONS/POLLUTION REGULATIONS 
Progress in the implementation of motor vehicle emission 
standards through June 1975, 2:1501 (EPA-230/1-76-001) 
HYDROCHLORIC ACID/ATOM-MOLECULE COLLISIONS 
Q ical calculations of rotational-excitation cross 
sections for HC!, DCI, DF, and HF in slow collisions with He, 
2:1845 
HYDRODYNAMIC MODEL/EQUATIONS OF MOTION 
Hyd ge model based on a bag-like Lagrangian, 2:1951 
(ORO-3992-275) 
HYDRODYNAMICS/DIFFERENTIAL EQUATIONS 
Numerical and computational analysis of the partial differential 
a in hydrocodes and wavecodes, 2:2109 (SAND-75- 


HYDROELECTRIC POWER PLANTS/SIMULATION 
Piant design alternatives. Session V, 2:904 
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HYDROFLUORIC ACID/ATOM-MOLECULE ——— 
Q al calculations of rotational 
—_ for HCl, DCI, DF, and HF in slow collisions with He He, 


HYDROFLUORIC ACID/CHEMICAL REACTIONS 

Ab initio potential surface calculations for the H + H,O and H + 
HF hydrogen atom exchange reactions, 2:1147 (MLM- 
2332(OP)) 

HYDROGEN/ATOM-MOLECULE COLLISIONS 
Chemi-ionization in atom-diatom collisions, 2:1839 
Energy-dependent cross sections for quenching of Na(3p ?P) by 

several gases, 2:1837 
Energy-dependent cross sections for quenching of Li(2p *P) by 
several gases, 2:1838 

HYDROGEN/BALMER LINES 

Integrated polarization of hydrogen lines in a strong magnetic 
field, 2:1772 

HYDROGEN/CHEMICAL EXPLOSIONS 

—- chemical kinetics on structure of detonation waves, 
7375 
Study of detonation wave structure, 2:374 

HYDROGEN/CHEMICAL REACTION KINETICS 

Reaction of hydrogen with nitric oxide at high temperature, 


2:365 
HYDROGEN/CHEMICAL REACTIONS 
Ab initio potential surface calculations for the H + H,O and H + 
HF hydrogen atom exchange reactions, 2:1147 (MLM- 
2332(OP)) 
Dynamics of the reaction of N* with Hg. Ill, 2:1851 
Mass-spectrometric investigation of the interaction of CO, and 
~ under combined adsorption on ZnSe, 2:1154 (RFP-Trans- 
) 
Shock tube study of decomposition of nitric oxide at high 
temperatures, 2:363 
HY DROGEN/COLLISIONS 
Distribution of energy in biomolecular chemilumi ent 
reactions involving hydrogen atoms. Progress report, May 1, 
1976-April 30, 1976 (Summaries of research activities at 
Univ. of lowa), 2:1825 (COO-2326-15) 
HYDROGEN/COMBUSTION KINETICS 
Behavior of nitrogen species in fuel rich hydrocarbon flames 
(C,H,, C,H,/CO,, C3;H,, C;H,/CO,, CH,, and H,/CO), 2:1241 
Dynamics of the exothermic processes in combustion, 2:372 
Kinetics of the reaction of nitric oxide with hydrogen, 2:364 
Mechanism of ion and emitter formation due to cyanogen in 
hydrogen-oxygen-nitrogen flames, 2:368 
— = nitric oxide formation in turbulent diffusion flames, 
236 











HYDROGEN/DIFFUSION 
Gas phase hydrogen permeation through ferritic iron, austenitic 
stainless steel and neutron irradiated austenitic stainless steel 
from near 300°K to 873°K, 2:1020 (COO-3166-18) 
Hydrogen in Fe, stainless steel, Nb, 2:1021 (COO-3166-19) 
Hydrogen tunneling states in niobium, 2:1032 
Studies in fusion reactor technology. report, June I, 
1975-June 30, 1976 (Hyd m permeation through first wall, 
radiolytic fuel production), 2:2235 (COO-3028-25) 
Transport of hyd n in liquid lithium, 2:1035 
HY DROGEN/EL ONIC STRUCTURE 
A theory of self-consistent electron pairs. Computational 
methods and preliminary applications, 2:1857 
HYDROGEN/ENERGY LEVELS 
One-center calculation of the H, molecule, 2:1812 
HY DROGEN/FLAMES 
Breakdown of —— in fuel-rich H,/N,/O, flames 
(Experimental results and computer simulation), 2:370 
Experimental study of the interaction of chemical kinetic effects 
and turbulent flow in flames, 2:357 
Further experiments on turbulent jet diffusion flames, 2:356 
Kinetics of formation of chloride ions in atmospheric re 
flames by HCI + e~ yields CI- + H (In H, or C,H, flames with 
Cl, added), 2:367 
Some aspects of sag’ A ro sources, and of cylindrical 
and spherical flames, 2 
Structure in ro lal diffusion flames, 2:400 
HYDROGEN/IGNITION 
Spherical _— of oxyhydrogen behind a reflected shock 
wave, 2:373 
HYDROGEN/ION-MOLECULE COLLISIONS 
ics of the reaction of N* with H,. Ill, 2:1851 
Formation of beams of neutral C, O, F, and Cl atoms by 
electron detachment, 2:1831 
HY DROGEN/PHOTOIONIZATION 
Multiphoton ionization of a hydrogen atom, 2:1811 
Very ery high resolution study of photoabsoprtion 
and predissociation in H, (cross sections), 2:1815 


ERA Vol. 2, No. 1 


HYDROGEN/PHYSICAL PROPERTIES 
me tunneling states — 2:1032 


EN/PRED 1A 
~~ high resolution study of photoabsoprtion, toionization, 
and predissociation in H, (cross sections), 2:1815 
HY DROGEN/PURIFICATION 
Hydrogen poe 3) ay gear of nickel membranes in the presence of 
ioxide and —, 2:344 (RFP-Trans-199) 
enent for generating ultra high purity H, or O, (Patent; 
column containing alternate layers of adsorbent and a catalyst 
for the 2H, + O, yields 2H,O reaction), 2:347 
HY DROGEN/QU ATIVE CHEMICAL ANALYSIS 
Development of electrochemical measuring methods for the 
control of undesirable impurities in sodium circuits, 2:1125 
(ANL-Trans-1062) 
HY DROGEN/SOLUBILITY 
Transport of hydrogen in liquid lithium, 2:1035 
HY DROGEN/STAR RK EFFECT 
Stark profiles of hydrogen lines in a plasma with low-frequency 
turbulence, 2:2161 
HYDROGEN/ULTRAVIOLET SPECTRA 
Very high resolution study of photoabsoprtion, photoionization, 
and predissociation in H, (cross sections), 2:1815 
HYDROGEN/WAVE PROPAGATION 
Self-induced gain and loss modulation in coherent, transient 
Raman pulse propagation, 2:2108 
HYDROGEN/ZEEMAN EFFECT 
Integrated polarization of hydrogen lines in a strong magnetic 
field, 2:1772 
HYDROGEN 1 TARGET/CARBON 12 REACTIONS 
Coulomb dissociation of relativistic '"*C and "*O nuclei, 2:1995 
HYDROGEN 1 TARGET/OXYGEN 16 REACTIONS 
Coulomb dissociation of relativistic '*C and "*O nuclei, 2:1995 
HYDROGEN | TARGET/PHOTONUCLEAR REACTIONS 
Photoproduction and leptonic decays of vector mesons, 2:1883 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUELS/COMBUSTION KINETICS 
Absolute rate coefficients for the reaction of H-atoms with N,O 
and some reactions of CN radicals, 2:362 
Energy partitioning in the products of elementary reactions 
involving OH-radicals, 2:361 
Gas phase hydrogen atom recombination, 2:358 
Rate constant of the elementary reaction of carbon monoxide 
with hydroxyl radicals, 2:360 
Reactions in the recombination region of hydrogen and lean 
hydrocarbon flames, 2:359 
Shock tube study of NO kinetics in the presence of H, and fuel- 


N, 2:366 
HYDROGEN IONS 1 PLUS/COLLISIONS 
K-shell ionization of carbon by | to 18-MeV protons (Cross 
sections, PWBA asymptotic form), 2:1804 (RLO-1388-303) 
HYDROGEN IONS | PLUS/ION-ATOM COLLISIONS 
Differential cross sections for electron capture in high-energy 
proton-atom collisions, 2:1841 
Technical progress report, October 1, 1974-September 30, 1975 
(Summaries of research activities at Wisconsin Univ.), 2:1824 
(COO-7B-15) 
HYDROGEN IONS 2 PLUS/ION-ATOM COLLISIONS 
Technical progress report, October 1, 1974-September 30, 1975 
(Summaries of research activities at Wisconsin Univ.), 2:1824 
(COO-7B-15) 
HYDROGEN IONS 3 PLUS/ION-ATOM COLLISIONS 
Technical progress report, October 1, 1974-September 30, 1975 
(Summaries of research activities at Wisconsin Univ.), 2:1824 
(COO-7B.15) 
HYDROGEN ISOTOPES/ISOTOPIC EXCHANGE 
Detritiation plant of the Laue —— Institute (Design and 
operation of plant for removal of tritium and hydrogen from 
heavy water), 2:299 (DP-TR-4) 
HYDROGEN PEROXIDE/CHEMICAL REACTIONS 
Electronic energy transfer from O,('A/sub g/) to HO, radicals 
(In —— of O atoms with ethylene, perdeuteroethylene, 


amm razine, and h ~ ae 2:408 
HYDROGEN’ P PEROXIDE/PHOTO Ys 
Diffusion controlled reactions and exchange reactions in 


solution. Annual pi report, 2:1180 (RLO-2230-T2-15) 
HYDROGEN PRODUCTION 
Energy generating system (Patent; microporous membrane 
causes dissociation of high-energy steam into hydrogen and 
oxygen), 2:346 
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Hydrogen production (Patent, production from light 
2 drocarbon paraffins, separating the hydrogen from the 
uent product, and, if desired, hydrogenating heavy 
nsaturated hydrocarbons with the h + en), 2:345 
HYDROGEN PRODUCTION/ELECTROL 
Hydrogen production by water anae present status and 
future prospects, 2:348 (BNL-21481) 
Solid electrolyte and elevated temperature water electrolysis, 
2:349 (BNL-21547) 
HYDROGEN PRODUCTION/STEAM REFORMER 
ESSES 


PROC 
Process for producing h en (Patent), 2:353 
HYDROGEN PRODU! ON >THERMOCHEMICAL 
PROCESSES 
Method for producing hydrogen from water (Patent; reduction 
of water by metallic germanium), 2:352 
Studies on closed-cycle processes for hydrogen production, 1. 


~— rt for the F.Y. 1974 (Using nuclear energy), 
2:350 (AERIM-6139) 
Thermochemical process for manufacture of hydrogen and 


ass water (Patent; four-step cycle based on CaO and 
), 2: 
HYDROGEN STORAGE 
See also CRYOGENICS 
TANKS 
HYDROGEN STORAGE/IRON HYDRIDES 
Metal hydrides as hydrogen storage media and their applications, 
2:355 (BNL-21648) 
Metallurgical considerations in the production and use of FeTi 
alloys for hydrogen storage, 2:354 (BNL-21539) 
HYDROGEN STORAGE/LANTHANUM HYDRIDES 
Metal hydrides as hydrogen storage media and their applications, 
2:355 (BNL-21648) 
HYDROGEN STORAGE/MAGNESIUM HYDRIDES 
Metal hydrides as hydrogen storage media and their applications, 
2:355 (BNL-21648) 
HYDROGEN STORAGE/NICKEL HYDRIDES 
Metal hydrides as hydrogen storage media and their applications, 
2:355 (BNL-21648) 
Metal hydrides as hydrogen storage media and their applications, 
2:355 (BNL-21648) 
HYDROGEN STORAGE/TITANIUM HYDRIDES 
Metal hydrides as hydrogen storage media and their applications, 
2:355 (BNL-21648) 
Metallurgical considerations in the production and use of FeTi 
alloys for hydrogen sto: , 2:354 (BNL-21539) 
HYDROGEN STORAGE/VANADIUM HYDRIDES 
Metal hydrides as hydrogen storage media and their applications, 
2:355 (BNL-21648) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/REMOVAL 
Process for purifying gases containing H,S (Patent), 2:145 
HYDROGENATION/CATALYSTS 
In situ conversion of coal. Annual report, June 1, 1975-May 31, 
1976 (Experiments with Tulopov and Muetterties catalysts), 
2:22 (PERC-0009-4) 
In situ conversion of coal (Nickel(Il) stearate, NiCl,, stearic 
acid, and a metal complex), 2:1148 (PERC-0009-3) 
HYDROLOGY /COMPUTER CODES 
Hydrologic and chemical budgets on Walker Branch Watershed: 
observations and modeling applications, 2:1522 
(ORNL/NSF/EATC-24) 
HYDROTHERMAL SYSTEMS 
See also HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS/COMPARATIVE 
EVALUATIONS 
Methodology for ranking geothermal reservoirs in non-electric 
industrial applications, 2:500 (MTR-7241) 
HYDROTHERMAL SYSTEMS/ECONOMICS 
Methodology for ranking geothermal reservoirs in non-electric 
industrial applications, 2:500 (MTR-7241) 
HYDROXY COMPOUNDS 
(For organic compounds only and excluding SACCHARIDES, 
GLYCOSIDES and HYDROXY ACIDS.) 
See also ALCOHOLS 
CORTICOSTEROIDS 
ESTRADIOL 
PHENOLS 
SEROTONIN 
TESTOSTERONE 
URACILS 
HYDROXY COMPOUNDS/RADIOSENSITIVITY EFFECTS 
Effect of intraventricular administration of 6-hydroxy-dopamine 
on the stress increase in the plasma corticosterone caused by 
irradiation (X radiation), 2:1684 (ERDA-tr-151) 


IMMUNOGLOBULINS/LUMINESCENCE 


HYDROXYL RADICALS/CHEMICAL REACTION KINETICS 
Energy partitioning in the products of elementary reactions 
involving OH-radicals, 2:361 
HYDROXYL RADICALS/CHEMICAL REACTIONS 
Rate constant of the elementary reaction of carbon monoxide 
with hydroxyl radicals, 2:360 
HYDROXYL RADICALS/COSMOCHEMISTRY 
Free radical OH, a molecule of astrophysical and aeronomic 
interest, 2:1776 (N-75-29960) 
HYDROXYLASE/CONTROL 
Control of renal vitamin D hydroxylases in birds by sex 
hormones, 2:1603 
HYDROXYLASE/METABOLISM 
Control of renal vitamin D hydroxylases in birds by sex 
hormones, 2:1603 
HYGAS PROCESS/COMPARATIVE EVALUATIONS 
Evaluation contractor for joint CCU-A.G.A. coal gasification 
program. Quarterly technical progress report, April-June 
1976, 2:18 (FE-2240-55) 
New concepts in Btu technology, 2:36 
HYGAS PROCESS/RESEARCH PROGRAMS 
Gasification: where do we stand, 2:40 
HYPOPHYSIS 
See PITUITARY GLAND 
HYPOXIA 
See ANOXIA 


IAEA SAFEGUARDS/PLUTONIUM 
Safeguards implementation practices for a model mixed oxide 
recycle fuel fabrication facility, 2:324 (BNL-21409) 
IBM COMPUTERS/MAINTENANCE 
Fingerpointing user style, 2:905 
IDAHO/GEOTHERMAL RESOURCES 
Study of geothermal prospects in the western United States, 
2:501 (NP-20997) 
IDAHO/GEOTHERMAL SPACE HEATING 
Geothermal R and D project report, January 1, 1976-march 31, 
1976, 2:511 (ANCR-1319) 
IDAHO/GEOTHERMAL WELLS 
Plan for developing moderate temperature/low salinity 
geothermal resources, 2:510 (ANCR-1318) 
IDAHO/URANIUM 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending December 31, 1975, 2:846 (GJBX-11(76)) 
IDAHO CHEMICAL PROCESSING PLANT/OFF-GAS 
SYSTEMS 
Final safety analysis report for the atmospheric protection 
system, 2:320 (ICP-1082) 
IDAHO CHEMICAL PROCESSING PLANT/RADIOACTIVE 
EFFLUENTS 
Final safety analysis report for the atmospheric protection 
system, 2:320 (ICP-1082) 
IDAHO CHEMICAL PROCESSING PLANT/RESEARCH 
PROGRAMS 
Idaho Chemical programs annual technical report, fiscal year 
1975, 2:281 (ICP-1086) 
IGNITION/MATHEMATICAL MODELS 
— — of oxyhydrogen behind a reflected shock 


IGNITION SYSTEMS/SWITCHING CIRCUITS 
Radiation-sensitive switching circuits (Patent), 2:960 
Radiation-sensitive switching circuits (Patent), 2:961 

ILLINOIS/COAL RESERVES 
Illinois coal and water resources for coal conversion plants, 2:33 

ILLINOIS/NATURAL GAS INDUSTRY 
Northern Illinois Gas Company supplemental natural gas plant 

startup, 2:393 

ILLINOIS/WATER RESOURCES 
Illinois coal and water resources for coal conversion plants, 2:33 

IMAGES/DATA PROCESSING 
SOCKITTOME image processing, 2:2251 (UCID-17100) 

IMMUNE REACTIONS/BIOLOGICAL RADIATION 
Influence of peroral bacteriotherapy on radiation autoallergy 

(Gamma radiation, Escherichia oi), 2:1687 (ERDA-tr-151) 
IMMUNE REACTIONS/RADIOSENSITIVITY 
Effect of radiation on normal hem is and on viral 
induced cancers of the hematopoietic system. Three-year 
technical progress pr nage opty st. ma 30, 1976 (X 
radiation, mice), 2:1 ( -3097-16 





IMMUNOGLOBULINS/LUMINESCENCE 


IMMUNOGLOBULINS/LUMINESCENCE 
Luminescence studies on Bence-Jones proteins and light chains 
of immu lins and their subunits, 2:1586 
IMMUNOGLOBULINS/MOLECULAR STRUCTURE 
Luminescence studies on Bence-Jones proteins and light chains 
of immu lins and their subunits, 2:1586 
IMPACT SH 
Some recent results in elastic-plastic wave propagation, 2:1013 
(SAND-76-5298) 
IMPACT SHOCK/BIOLOGICAL EFFECTS 
Report of the conference on the ph effects of im: 
waves held at the Institute of Ay is, France, March 17, 
1972, 2:1617 (LF-tr-99) 
IMPACT TESTS/ACCURACY 
Load-time attenuation during instrumented Charpy impact 


tic dispersion and noise at Imperial Valle 
Geothermal Fields, 2:507 (UCR $5083) sl 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPURITIES/DIFFUSION 
Basic research in crystalline and talline ceramic 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (COO- 
2390-10) 
INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
(The group of all interactions of two particles producing a specific 


final state.) 
INCLUSIVE INTERACTIONS/CROSS SECTIONS 
Problems pertaining to the inclusive cross section (Unitarity 
pom og Le function, fragmentation and pionization 
regions), 2:1923 
INCLUSIVE INTERACTIONS/SCALE INVARIANCE 
Particle production at transverse momenta: a parton-free 
approach (Multiperipheral model), 2:1914 (RLO-2041-124) 
INCLUSIVE INTERACTIONS/SCATTERING AMPLITUDES 
Problems pertaining | to the inclusive cross section (Unitarity 
constraints, six it function, fragmentation and pionization 
regions), 2:1923 
INCOLOY 800/CORROSION 
Investigation of the behaviour of 35% nickel alloys in the 
presence of helium coolant impurities, 2:1041 
INCOLOY 800/CREEP 
Creep-rupture properties of Incoloy 800H, 2-1/4 Cr-1 Mo, and 
Hastelioy X alloys in simulated HTGR environment (900 to 
1600°F), 2:1002 (GA-A-13876) 
INCOLOY 800/FATIGUE 


structural materials. Progress 
—. January 1, 1974-December 31, 1975, 2:997 (COO- 
107-11) 
Renaaies cup on Ge eas ae. 
for period April 30, 1976, 2:1007 
CORN S130)" vie hein 
INCOLOY Oe PROPERTIES 
Mechanical properties test data for structural materials, 
quarterly Ar for period ending April 30, 1976, 2:1007 
(ORNL-51 
INCONEL 617/MATERIALS TESTING 
Gas-turbine HTGR materials i 
results, 2:590 (GA-A-13931) 
INCONEL 617/MECHANICAL 
Gas-turbine HTGR materials 
results, 2:590 (GA-A-13931) 
/TENSILE 


INCONEL 617 
ap properties test data for structural materials, 
DANLSID)" for period ending April 30, 1976, 2:1007 
(ORNL-51 


ical properties test data for structural —-. _ 
watery report fr period ending Apr 30, 1976, 2:1 
CORNL-51 
INCONEL Lb mew Se 
Tribological behavior of inconel 718 in sodium cooled reactor 
environments, 2:996 (CONF-7608 19-11) 
INCONEL 718/TENSILE PROPERTIES 
Mechanical properties test data for structural materials, 
p phy for period ending April 30, 1976, 2:1007 
(ORNL-S150) 


materials, 
watery eportfor period ending Apr 30 1976, 2:1007 
CORNL-S1 
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INCONEL X750/FATIGUE 
Effect of temperature upon the fatigue-crack propagation 
behavior of Inconel X-750, 2:1003 (HEDL-TME-76-39) 
oo ——— cow te data for eae materials, 
+ ie ‘or ing April 30, 1976, 2:1007 
CORNL-51 “2 btn 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIANA/RESOURCES 
The application of remote sensing technology to the solution of 
roblems in the management of resources in Indiana. 
miannual status report, 1 Dec 1974-31 May 1975, 2:839 
(N-75-29527) 
INDIUM 111/TISSUE DISTRIBUTION 
ticals and tumor detection (Evaluation of 
radi uticals for tumor scintiscanning), 2:1609 (BNL- 
21652) 
INDIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Thermodynamic studies of gallium-indium liquid alloys by solid 
state electrochemistry with oxide electrolytes, 2:1031 
INDONESIA/NATURAL GAS INDUSTRY 
Lng from Indonesia: prospects and problems (Pertamina), 2:171 
INDONESIA/TRADE 
from Indonesia: prospects and problems (Pertamina), 2:171 
STRIAL PLANTS 
See also GASEOUS DIFFUSION PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/CATALYTIC CONVERTERS 
Method for the production of exhaust and waste gases purifying 
catalysts (Patent), 2:970 
INDUSTRIAL PLANTS/CONSTRUCTION 
History of SNG at Boston Gas: reasons, experiences, opinions, 
2:389 


Northern Illinois Gas Company supplemental natural gas plant 
startup, 2:393 
Start-up and operating experience of an SNG plant: 
Commonwealth Natural Gas, 2:394 
Startup and initial operating experience of Public Service 
Electric and Gas Company Linden SNG plant, 2:391 
INDUSTRIAL PLANTS/DESIGN 
Brief review of Brooklyn Union's SNG plant operation, 2:390 
History of SNG at Boston Gas: reasons, experiences, opinions, 
2:389 
Northern Illinois Gas Company supplemental natural gas plant 
startup, 2:393 
Start-up and operating experience of an SNG plant: 
Commonwealth Natural Gas, 2:394 
Startup of Gasco’s SNG 
INDUSTRIAL PLANTS, 
Projecting an energy-efficient California (Effect of 
of mandatory conservation standards for buildings 
jiances), 2:856 (LBL-3274) 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 
Energy conservation and energy management in buildings. 
Proceedings of a conference held 13-14 November 1975, in 
Rn ngland, 2:860 
saving in industrial buildings (United Kingdom), 2:871 
INDU IAL PLANTS/ENERGY CONSUMPTION 
Energy saving in industrial buildings (United Kingdom), 2:871 
INDUSTRIAL PLANTS/ENERGY DEMAND 
Building services: an energy demand review (Policy effects on 
demani, 2 2:873 
INDUSTRIAL PLANTS/OPERATION 
Brief review of Brooklyn Union’s SNG plant operation, 2:390 
History of SNG at Boston Gas: reasons, experiences, opinions, 
2:389 
Northern Illinois Gas Company supplemental natural gas plant 
startup, 2:393 
Start-up and operating experience of an SNG plant: 
Commonwealth Natural Gas, 2:394 
S and ini experience of Public Service 
“Electric whe ay mens hey Linden SNG plant, 2:391 
aaa oli s SNG 4 2:392 
INDUST IAL PLANTS, HEAT 
Nuclear dual-purpose plants for industrial energy, 2:678 (CONF- 
760906-3 


) 

INDUSTRIAL PLANTS/SAFETY ENGINEERING 

Brief review of Brooklyn Union's SNG plant operation, 2:390 

Startup and initial experience of Pu’ ic Service 

Electric and Gas Com Linden SNG ree 2:391 

INDUSTRIAL PLANTS, ES 

Vehicle utilization, 2:859 (Y/IA-134) 
INDUSTRIAL WASTES/RECYCLING 


Steam-cured bricks from industrial mineral wastes, 2:1376 (BM- 
RI-7856) 
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INDUSTRIAL WASTES/WASTE DISPOSAL 
Subsurface waste injection in the United States: fifteen case 
histories, 2:940 (BM-IC-8636) 
INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
INDUSTRY/ENERGY CONSERVATION 

Potential for energy conservation in nine selected industries. The 
data base. Volume 3. Cement, 2:935 (PB-243614) 

Potential for energy conservation in nine selected industries. The 
data base. Volume 7. Glass, 2:936 (PB-243618) 

Potential for energy conservation in nine selected industries. The 
data base. Volume 9. Styrene butadiene rubber, 2:937 (PB- 
243620) 

INDUSTRY/ENERGY CONSUMPTION 

Energy use in the contract construction industry. Appendix B. 
Assessment of construction equipment availability, energy 
requirements, and construction industry capacity to support 
Project Independence, 2:914 (PB-245424) 

Methodology for ranking geothermal reservoirs in non-electric 
industrial applications, 2:500 (MTR-7241) 

INDUSTRY/ENVIRONMENTAL EFFECTS 

Air pollution problems in Latin America, 2:1479 (EUR- 
5360(Vol.1)) 

Damage to forest ecosystems and agrobiocoenosis by air 
pollution in Polish industrial areas, 2:1486 (ORNL-tr-4121) 

INFORMATION CENTERS 

Toxicology Information Response Center literature search index, 
September 1971-July 1975. I. 101-2100, 2:2259 
(ORNL/TIRC-76/1) 

INFORMATION CENTERS/CHARGES 

Economic modeling: an aid to the pricing of information 
services, 2:2258 (LBL-4899) 

INFORMATION RETRIEVAL/MAGNETIC STORAGE 

DEVICES 

Photolithography of small (6 4m) magnetic bubble memory 
circuits, 2:1374 (SAND-76-0213) 

INFORMATION SYSTEMS 

Concise guide to two online bibliographic search service systems 
(Guide to data bases of Lockheed Information Systems and 
System Development Corporation Search Service (48 data 
bases)), 2:2257 (LBL-4835) 

INHOMOGENEOUS PLASMA/COLLISIONAL HEATING 

Heating of a collisional plasma by magnetic pumping with 
asymmetric fields, 2:2120 

INHOMOGENEOUS PLASMA/MAGNETIC-PUMPING 

HEATING 

Heating of a collisional plasma by magnetic pumping with 
asymmetric fields, 2:2120 

INHOMOGENEOUS PLASMA/PLASMA WAVES 

Excitation and propagation of lower-hybrid waves in a bounded, 
inhomogeneous plasma, 2:2205 

Nonlinear plasma oscillations in terms of multiple-water-bag 
eigenmodes (Water-bag model), 2:2204 

INJURIES 
See also RADIATION INJURIES 
INJURIES/BIOLOGICAL REPAIR 

DNA damage and repair mechanism (DNA damage and repair 
mechanisms), 2:1595 (COO-2814-1) 

INLAND WATERWAYS/ENVIRONMENTAL EFFECTS 

Man’s impact on sedimentary environments and processes, 


2:1541 
INLAND WATERWAYS/TURBIDITY 
Man’s impact on sedimentary environments and processes, 
2:1541 
INSECTICIDES/BIOLOGICAL EFFECTS 
Complex influence of strontium-90 and bazudin on Aristichthys 
nobilis, 2:1712 (ERDA-tr-151) 
INSECTS 
See also FLIES 


MOTHS 
INSECTS/RADIOSTERILIZATION 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
IN-SITU COMBUSTION/RESEARCH PROGRAMS 
Kinetics of underground combustion. Progress report, September 
1, 1974-June 1, 1976, 2:113 (BERC-0017-1) 
IN-SITU GASIFICATION 
Underground gasification in various countries. IV. Tests at Bois- 
La-Dame (Belgium, 1948-1950, detailed diary and 
interpretation), 2:27 (UCRL-Trans-11106) 


INTERNAL COMBUSTION ENGINES/CATALYTIC 


Underground gasification in various countries. VI. French 
undergrou ification test at Djerada (Morocco) (1947- 
1951, detailed diary and interpretation), 2:28 (UCRL-Trans- 


11108) 
IN-SITU GASIFICATION/BOREHOLES 
Approximate method of determining the optimum diameter of 
blast and gas-outflow boreholes of an underground gas 
producer, 2:31 (UCRL-Trans-1 1100) 
IN-SITU GASIFICATION/ECONOMICS 
In-depth evaluation of LLL’s R and D program for the in situ 
gasification of deep coal seams (Numerous references), 2:24 
(TIC-27008 ) 
IN-SITU GASIFICATION/ENVIRONMENTAL EFFECTS 
Preliminary laboratory and modeling studies on the 
environmental impact of in-situ coal gasification, 2:70 (UCRL- 
78303) 
IN-SITU GASIFICATION/EVALUATION 
In-depth evaluation of LLL’s R and D program for the in situ 
gasification of deep coal seams (Numerous references), 2:24 
(TIC-27008 ) 
IN-SITU GASIFICATION/EXPLOSIVE FRACTURING 
Calculation of fracture and permeability enhancement from 
underground explosions in coal, 2:25 (UCRL-77945) 
IN-SITU GASIFICATION/FORECASTING 
Underground gasification of coal, 2:32 (UCRL-Trans-11103) 
IN-SITU GASIFICATION/LEAKS 
Hydrodynamics of the underground gasification process 
(Advantages of a low pressure blast and reduced pressure 
evacuation in reducing leaks from the system), 2:30 (UCRL- 
Trans-1 1102) 
IN-SITU GASIFICATION/MEASURING INSTRUMENTS 
Instrumentation and process control development for in situ coal 
gasification. Sixth quarterly report, March-May 1976, 2:23 
(SAND-76-0362) 
IN-SITU GASIFICATION/OXIDATION 
Oxidation with water vapor in underground gasification of coal 
(Comparison with surface gasification), 2:29 (UCRL-Trans- 
11125) 
IN-SITU GASIFICATION/PLANNING 
Underground gasification in various countries. Part I, 2:26 
(UCRL-Trans-1 1095) 
IN-SITU GASIFICATION/PROCESS CONTROL 
Instrumentation and process control development for in situ coal 
gasification. Sixth quarterly report, March-May 1976, 2:23 
(SAND-76-0362) 
IN-SITU GASIFICATION/RESEARCH PROGRAMS 
Structural mechanics simulations associated with underground 
coal gasification (Approx. 40 refs), 2:20 (MERC/CR-76/1) 
IN-SITU GASIFICATION/SIMULATION 
Structural mechanics simulations associated with underground 
coal gasification (Approx. 40 refs), 2:20 (MERC/CR-76/1) 
IN-SITU GASIFICATION/SITE SELECTION 
In-depth evaluation of LLL’s R and D program for the in situ 
gasification of deep coal seams (Numerous references), 2:24 
(TIC-27008) 
INSOLATION/MEASURING INSTRUMENTS 
Solar energy: L-Division miscellanea, 2:431 (UCID-17177) 
INSOLATION/MEASURING METHODS 
Solar energy for Pacific Northwest buildings, 2:484 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTAKE STRUCTURES/SIMULATION 
Aquatic research vessel detailed engineering design and 
peer ng experimental design. Final report, 2:545 (PB- 
245175) 
INTEGRATED CIRCUITS/FABRIC ATION 
Prevention of CMOS latch-up by gold doping, 2:1404 (SAND- 
76-5296) 
INTEGRATED CIRCUITS/PHYSICAL RADIATION EFFECTS 
Field oxide inversion effects in irradiated CMOS devices, 2:1405 
(SAND-76-5410) 
INTEGRATED CIRCUITS/RADIATION HARDENING 
Prevention of CMOS latch-up by gold doping, 2:1404 (SAND- 
76-5296) 
INTERFACES/OPTICAL DISPERSION 
Aspects of spatial dispersion in the optical properties of a 
vacuum-dielectric interface, 2:2097 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERMEDIATE BOSONS/RESEARCH PROGRAMS 
Review of neutrino physics at Fermilab from the perspective of 
the Caltech-Fermilab experiment. Lecture 1, 2:1878 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
STRATIFIED CHARGE ENGINES 





INTERNAL COMBUSTION ENGINES/CATALYTIC 


INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 
Catalyst for the elimination of pollutants in exhaust gases, 
catalyst resistant to sulfur poisoning; catalyst containing an 
even distribution of promoters (Patent), 2:966 
Method for the production of exhaust and waste gases purifying 
catalysts (Patent), 2:970 
INTERNAL COMBUSTION ENGINES/COMBUSTION 
CHAMBERS 
Gas generator (Patent), 2:957 
INTERNAL COMBUSTION ENGINES/COMPARATIVE 
EVALUATIONS 
Exhaust emissions from piston and gas turbine engines used in 
natural gas transmission, 2:196 
INTERNAL COMBUSTION ENGINES/DESIGN 
Combustion engine with additional air inlet valve (Patent), 
2:971 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
Combustion modeling in internal combustion engines, 2:976 
Exhaust emissions from piston and gas turbine engines used in 
natural gas transmission, 2:196 
INTERNAL COMBUSTION ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Solenoid valve control for exhaust gas recirculation (Patent), 
2:972 
Turbocharger exhaust gas recirculation system (Patent), 2:974 
INTERNAL COMBUSTION ENGINES/FUEL INJECTION 
SYSTEMS 
Fuel injection internal combustion engine (Patent), 2:956 
INTERNAL COMBUSTION ENGINES/GAS COMBUSTION 
PROCESS 
Combustion modeling in internal combustion engines, 2:976 
INTERNAL COMBUSTION ENGINES/PERFORMANCE 
TESTING 
Exhaust emissions from piston and gas turbine engines used in 
natural gas transmission, 2:196 
INTERNAL COMBUSTION ENGINES/POLLUTION CONTROL 
EQUIPMENT 
Fuel injection internal combustion engine (Patent), 2:956 
Operation of a homogeneous exhaust manifold reactor, 2:969 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERSTELLAR SPACE/FORMALDEHYDE 
Coupled-channel study of rotational excitation of a rigid 
asymmetric top by atom impact: (H,CO,He) at interstellar 
temperatures (cross section convergence, quantum mechanics, 
pumping model, resonance, Maxwell-Boltzmann distribution, 
statistical, equilibrium), 2:1842 
INTERSTELLAR SPACE/INTERSTELLAR MAGNETIC 
FIELDS 
Nonhomologous contraction and equilibria of self-gravitating, 
magnetic interstellar clouds embedded in an intercloud 
medium: Star formation. II. Results, 2:1792 
INVARIANCE PRINCIPLES 
See also CP INVARIANCE 
GAUGE INVARIANCE 
T INVARIANCE 
INVARIANCE PRINCIPLES/RESEARCH PROGRAMS 
Research in nuclear physics at low and intermediate energies, 
and x rays. report, November 1, 1976-October 31, 
1977 (Summaries of research activities at California Institute 
of Technology), 2:2036 (CALT-63-257) 
INVENTORIES/SAMPLING 
Continuous stratified sampling of in-process inventory, 2:2244 
(BDX-613-1032) 
INVERTEBRATES 
See also ARTHROPODS 
MOLLUSCS 
INVERTEBRATES/DISTRIBUTION 
Aguirre environmental studies, Jobos Bay, Puerto Rico. Volume 
2. Final report, 2:1523 (PRNC-196(Vol.2)) 
INVERTEBRATES/POPULATIONS 
Invertebrates of Bi Bay, 2:1552 
INVERTEBRATES/TAXONOMY 
Aguirre environmental studies, Jobos Bay, Puerto Rico. Volume 
2. Final report, 2:1523 (PRNC-196(Vol.2)) 
INVERTEBRATES/WATER POLLUTION 
Invertebrates of Biscayne Bay, 2:1552 
IODINE/ATOM-MOLECULE COLLISIONS 
Energy-dependent cross sections for quenching of Li(2p *P) by 
several , 2:1838 
IODINE/PRECIPITATION 
LMFBR reprocessing program. report, January 1- 
March 31, 1976, 2:283 (ORN -5463) 
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IODINE 128/HOT ATOM CHEMISTRY 
Se ees n hot atom chemistry. 
Ill. Evidence for an excited reaction intermediate in the (n,y)- 
activated reactions of iodine with acetylene (Effects of raw 
Peden 2:1209 
10D) 130/ADSORPTION 
Behavior of highly radioactive iodine on charcoal in moist air, 
2:293 (CONF-760822-9(DRAFT)) 
IODINE 131/BIOLOGICAL RADIATION EFFECTS 
ee — —s a low level whole body counter 
clini ications of activation analysis. P: re; 
(Nuclear aotitian research studies), 2: 1612 (ORO-2401-94) 
IODINE 131/DIFFUSION 
Radioiodine prediction model for nuclear tests (Radiation dose 
to human thyroid), 2:1493 (EPA-600/4-76-027) 
IODINE 131/RADIATION DOSE DISTRIBUTIONS 
pape pe ne studies —a a low level whole — counter 
and clini lications of activation analysis. te ged 
(Nuclear medivi ine research ——. S tel c (ORO-240 sa). 
IODINE 131/RADIATION MONITORI 
a! = tion ay ry 1972 pl report (I, "Cs, 
eslba mobs Hg, U, *H in tissues), 2:1498 (NERC- 
Lv.539-35) 


IODINE 133/BETA-MINUS DECAY 
es pa oo Xe populated in the beta decay of '®Cs, and 
IODINE ISOTOPES/RADIOECOLOGICAL CONCENTRATION 
Physiological studies of environmental pollutants. Progress 
report, September 1, 1975-May 31, 1976 (?"°Po, Pb, *'TI, 
Bi, ®Zn), 2:1710 (COO-2784-1) 
ION ACOUSTIC WAVES/WAVE PROPAGATION 
Observation of two ion-acoustic waves in an argon-helium 
plasma, 2:2202 
ION BEAMS 
See also DEUTERON BEAMS 
ION BEAMS/ACCELERATION 
Ion bunching in electronic space-charge regions, 2:2240 
ION SOURCES 
See also ALPHA SOURCES 
Double chamber ion source (Patent), 2:1805 
ION SOURCES/DESIGN 
University of Washington polarized ion source, 2:1388 (RLO- 
1388-305) 
ION SPECTROSCOPY/MEETINGS 
Atomic spectroscopy sympsoium, Gaithersburg, Maryland, 
a tember 23-26, 1975 (Program, abstracts, and author 
index), 2:1803 (CONF-750913 1-( Abst. )) 
ION-ATOM COLLISIONS/AUGER EFFECT 
Evidence for nonstatistical population of configurations in Li- 
like neon following Cl/sup 13+/ yields Ne collisions, 2:1848 
ION-ATOM COLLISIONS/BREMSSTRAHLUNG 
Nucleus-nucleus bremsstrahlung from heavy-ion collisions, 
2:1835 
ION-ATOM COLLISIONS/X-RAY SPECTRA 
Evidence for nonstatistical population of configurations in Li- 
like neon following Cl/sup 13+/ yields Ne collisions, 2:1848 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIC CRYSTALS/SPACE CHARGE 
Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (COO- 
2390-10) 
IONIC CRYSTALS/TRACER TECHNIQUES 
Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (C 


2390-10) 
IONIZATION CHAMBERS/USES 
Electronic properties of liquids. Progress report November 1, 
1975-October 31, 1976 (lon-chamber reflectometer; 
electrometer-ratiometer.), 2:1413 (ORO-3861-19) 
IONS/CHEMICAL REACTION YIELD 
Mechanism of ion and emitter formation due to cyanogen in 


mip St Umikiass ————_ flames, 2:368 


rmodynamics and t: rt of gaseous iridium oxides in 
bag ane er Pir thermoelectric generators, 2:1037 (LA- 


6352) 
IRIDIUM/OXIDATION 
Thermodynamics and transport of gaseous iridium oxides in 
multi-hundred-watt thermoelectric generators, 2:1037 (LA- 
6352) 
IRIDIUM 175/ENERGY LEVELS 
Nuclear data sheets for A = 175, 2:2047 
IRIDIUM OXIDES/THERMODYNAMIC PROPERTIES 
Thermodynamics and transport of iridium oxides in 
multi-hundred-watt thermoelectric generators, 2:1037 (LA- 
6352) 
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IRON/ATOM-MOLECULE COLLISIONS 
Survey of chemi-ionization reactions in accelerated atom-O, 
lar beams, 2:1850 
IRON/EMISSION SPECTROSCOPY 
Determination of trace elements in uranium and aluminum by 
emission spectrographic methods, 2:1129 (INER-0202) 
Determination of the impurities in some pure metals, alloys, 
a plants, and coating materials with emission 
y, 2:1135 {INER.0201) 
IRON/ENVIRONMENTAL EFFECTS 
Vascular plants of Biscayne Bay, 2:1549 
IRON/NE ON REACTIONS 
Re-measurement of the lO gamma-ray production 
— sections for iron in the energy range 850 keV less than 
pA ual to E/sub n/ less than or equal to 20.0 MeV (Tables), 
027 (ORNL/TM-5416) 
IRON/PERMEABILITY 
Gas phase hydrogen permeation through ferritic iron, austenitic 
stainless steel and neutron irradiated austenitic stainless steel 
from near 300°K to 873°K, 2:1020 (COO-3 166-18) 
Hydrogen in Fe, stainless steel, Nb, 2:1021 (COO-3166-19) 
IRON/PION REACTIONS 
Pion-nucleus total cross sections in the (3, 3) resonance region, 
2:2007 
IRON/RADIATION HEATING 
Analyses of TSF experiments on radiation heating in iron and 
stainless steel CRBR radial shield mockups using a 15-1/4-in.- 
diameter collimated beam source, 2:650 (ORNL/TM-5420) 
IRON 54/CHARGE DISTRIBUTION 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
IRON 54/MUONIC ATOMS 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
IRON 54 TARGET/PROTON REACTIONS 
Giant dipole resonances in *,57,Co using polarized proton 
capture (Angular distributions, analyzing powers), 2:2023 
IRON 55/RADIOECOLOGICAL CONCENTRATION 
Comparison of the distributions in marine sediments of the 
fallout derived nuclides “Fe and * Pu: a new approach to 
the chemistry of environmental radionuclides, 2:1557 (COO- 
3563-37) 
Distributions of transuranium nuclides in sediments and biota of 
the North Atlantic Ocean, 2:1556 (COO-3563-34) 
Iron-55 and zinc-65 in tissues of Columbia River carp, 2:1559 
(TID-27125) 
IRON 56/CHARGE DISTRIBUTION 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
IRON 56/MUONIC ATOMS 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
IRON 56/X-RAY SPECTRA 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
IRON 56 TARGET/CARBON 12 REACTIONS 
Calculated nucleon spectra at several angles from 192-, 500-, 
700-, and 900-MeV "C on “Fe, 2:2017 
IRON 56 TARGET/OXYGEN 16 REACTIONS 
Application of Austern-Blair theory to the interference between 
Coulomb and nuclear excitation in the inelastic scattering of 
heavy ions, 2:2019 
IRON 56 TARGET/PROTON REACTIONS 
Giant dipole resonances in *,57,Co using polarized proton 
capture (Angular distributions, analyzing powers), 2:2023 
IRON 57/CHARGE DISTRIBUTION 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
IRON 57/MUONIC ATOMS 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
IRON 58/CHARGE DISTRIBUTION 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
IRON 58/MUONIC ATOMS 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
IRON 58 TARGET/PROTON REACTIONS 
Giant dipole resonances in **,57°Co using polarized proton 
capture (Angular ae analyzing powers), “ 2023 
IRON 59/BETA-MINUS DECAY 
Nuclear magnetic moment of Fe, 2:2034 
IRON 59/NUCLEAR MAGNETIC MOMENTS 
Nuclear magnetic moment of Fe, 2:2034 
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IRON 59/RADIATION DOSE DISTRIBUTIONS 
Radioisotope studies utilizing a low level whole body counter 
and clinical medicine reve of activation sero Progress = 
ager e & medicine research studies), 2:1612 (ORO-2401-94) 
IRON ALLO 
See also MASTELLOYS 
INCONEL X750 
IRON BASE ALLOYS 
STEELS 
IRON ALLOYS/DIFFUSION 
Ternary diffusion in Fe-Ni-Al and Cu-Ni-Zn, 2:1019 (COO- 
1436-47) 
IRON ALLOYS/SORPTIVE PROPERTIES 
Metal hydrides as hydrogen storage media and their applications, 
2:355 (BNL-21648) 
Metallurgical considerations in the production and use of FeTi 
alloys for hydrogen storage, 2:354 (BNL-21539) 
IRON BASE ALLOYS/MECHANICAL PROPERTIES 
Analysis of the ductile-brittle transition temperature in Fe-binary 
alloys (Alloys with Ni or Si; solute softening), 2:1014 (TID- 
27054) 
IRON BASE ALLOYS/SOLDERING 
Sodium-resistant solders for metal-ceramic joints (ThO, + 20 
mole percent Y,O,/Dilasil (51 Fe, 48 Ni, 1 Cr)), 2:1054 
(ANL-Trans-1061) 
IRON COMPOUNDS/RADIOLYSIS 
Reaction mechanism and rate constants in the radiolysis of Fe**- 
Cu?** solutions (Electron and y radiation), 2:1197 
IRON ORES/HARDENING 
Bureau of Mines looks at coal firing for induration of iron ore 
pellets. Low-rank coal as a fuel for pellet induration, 2:59 
Bureau of Mines looks at coal firing for induration of iron ore 
pellets. Coal-fired pellet induration study, 2:60 
IRON PHOSPHIDES/SPIN WAVES 
Neutron scattering study of spin waves in the amorphous 
wae (Fe sNig 7) 7sPo 1¢Bo o¢Alo os, 2:1107 (BNL- 
IRRADIATION DEVICES/DESIGN 
Irradiating strand material (Patent), 2:1100 
IRRADIATION PROCEDURES/RADIOSENSITIVITY EFFECTS 
Tumor and injury responses of rat skin after sieve pattern x 
irradiation, 2:1697 
ISOBUTANE 
See 2-METHYLPROPANE 
ISOBUTYLENE 
See 2-METHYLPROPENE 
ISOTOPE RATIO/MEASURING METHODS 
Quartz oxygen isotopic stability in relation to isolation from 
sediments and diversity of source, 2:1517 
ISOTOPES 
See also FISSION PRODUCTS 
RADIOISOTOPES 
STABLE ISOTOPES 
ISOTOPES/MASS SPECTROSCOPY 
Isotope analysis (Patent), 2:1132 
ISRAEL/TSUNAMIS 
Tsunamis induced by submarine slumpings off the coast of 
Israel, 2:759 (IA-LD-1-102) 


jJ-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAMES RIVER/TEMPERATURE MEASUREMENT 
Thermal effects of the Surry Nuclear Power Plant on the James 
River, Virginia. Part VI. Results of monitoring physical 
parameters, 2:1565 (ORO-4067-7) 


K0l1 


K02 
See KAONS NEUTRAL LONG-LIVED 
KAON NEUTRAL-PROTON INTERACTIONS 
Elementary particles and high energy phenomena. 
report, May 1975-April 1976, 2:1863 (COO-2114-22) 


See KAONS NEUTRAL SHORT-LIVED 
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KAON PLUS REACTIONS 
Qualitative features of the K* as a probe 
to 800 MeV/c), 2:2072 (BNL-21519) 
KAON-PROTON INTERACTIONS/CHARGE-EXCHANGE 
INTERACTIONS 
ee charge-exchange scattering from 550 to 1000 MeV/c, 


KAON-PROTON INTERACTIONS/INCLUSIVE 
pens ym 


of nuclear structure (0 


Statistical ap; trasverse momentum phenomena in 
meson-nuc wis nuc -nucleon collisions, 2:1949 
KAON-PROTON INTERACTIONS/TOTAL CROSS SECTIONS 
— “eee of the pomeron: a calculation of the psip (and 
Ee. atne etc.) total cross-section (Peripheral model), 
bi 196 (RLO-2041- 133) 
KAONS NEUTRAL 
See also KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL SHORT-LIVED 
KAONS NEUTRAL/PARTICLE PRODUCTION 
Search for charmed hadrons using a direct-muon trigger, 2:1904 
KAONS NEUTRAL LONG-LIVED/DECAY 
Radiative decays of K/sub L/* mesons (Branching ratio, improve 
— limits, cp-conserving M1 transition), 2:1877 (BNL- 
1620) 

KAONS NEUTRAL LONG-LIVED/LEPTONIC DECAY 
Contribution of two-photon mechanism to the real part of the 
K/subL/yieldsyu-bar decay amplitude and estimates of the 

masses of charmed particles, 2:1938 
Radiative decays of K/sub L/* mesons (Branching ratio, improve 
upper limits, cp-conserving M1 transition), 2:1877 (BNL- 
21620) 
KAONS NEUTRAL SHORT-LIVED/DECAY 
oy ratio of K°/subS/ decays into w*a~ and m°x® modes, 


— ratio of K®/subS/ decays into m*a~ and 22 modes, 


KELLOGG PROCESS/RESEARCH PROGRAMS 
Gasification: where do we stand, 2:40 
KEROSENE/COMBUSTION 
Studies on the structure of a spray combustion flame, 2:156 
KEROSENE/FLAMES 
Extinction of laminar diffusion flames for liquid fuels, 2:395 
KIDNEYS/BIOLOGICAL RADIATION EFFECTS 
Effects of whole-body gamma irradiation on the 
compartmentalization of amino acids in the rat kidney and 
spleen, 2:1681 (ERDA-tr-151) 
KIDNEYS/IMMUNE REACTIONS 
Influence of peroral bacteriotherapy on radiation autoallergy 
(Gamma radiation, Escherichia coli), 2:1687 (ERDA-tr-151) 
KIDNEYS/MONITORING 
Mercury-selenium association in persons exposed to inorganic 
mercury, 2:1570 (EUR-5360(Vol.1)) 
KINASES (PHOSPHOTRANSFERAS 
See PHOSPHOTRANSFERASES 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KNK REACTOR/ACOUSTIC MONITORING 
Acoustic measurements at the KNK-I reactor, 2:739 (EURFNR- 
1306) 
KNK REACTOR/BOILING DETECTION 
Acoustic measurements at the KNK-I reactor, 2:739 (EURFNR- 
1306) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOMPAKTE NATRIUMGEKUEHLTE REAKTOR 
See KNK REACTOR 
KOPPERS-TOTZEK PROCESS/RESEARCH PROGRAMS 
Gasification: where do we stand, 2:40 
KRYPTON/ADSORPTION 
Effects of surface water on the adsorption of inert gases, 2:1211 
(CONF-760653-2) 
KRYPTON/HOT ATOM CHEMISTRY 
Vibration to energy transfer from excited 
— chemically activated by nuclear recoil reaction, 
121 
KRYPTON 84 REACTIONS/FISSION 
Interaction of heavy ions with heavy targets, 2:2053 
(CONF-760424-14) 
KRYPTON 84 REACTIONS/FUSION REACTIONS 
Interaction of very heavy ions with heavy targets, 2:2053 
(CONF-760424-14) 
KRYPTON 85/RADIATION MONITORING 
Environmental monitoring report for the Nevada Test Site and 
Oe ee nuclear detonations, 
anuary-December 1975 (Gamma radiation, "Xe, ™Kr, °H), 
2: 1492 (EMSL-LV-539-4) 
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KRYPTON IONS/ION-ATOM COLLISIONS 
Technical progress report, October 1, 1974-September 30, 1975 
(Summaries of research activities at Wisconsin Univ.), 2:1824 
(COO-7B-15) 
KURCHATOVIUM 
See ELEMENT 104 


L 


LABORATORY ANIMALS/INFORMATION CENTERS 
Annual progress report, 1 January 1975-31 December 1975 
(Information center on laboratory animals), 2:1573 (COO- 
3369-2) 
LABYRINTH 
See AUDITORY ORGANS 
VESTIBULAR APPARATUS 
LAGRANGIAN FIELD THEORY/GAUGE INVARIANCE 
Effective Lagrangian density in gauge supersymmetry 
(Spontaneously broken vacuum metric, gauge metric tensor), 
2:1979 
LAKES/CHEMICAL ANALYSIS 
Automated method for sulfate determination in lake water, 
2:1546 
LAKES/TURBIDITY 
Automated method for sulfate determination in lake water, 
2:1546 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES/PARTICLE PRODUCTION 
Search for charmed hadrons using a direct-muon trigger, 2:1904 
LAMBS 
See SHEEP 
LAMPF LINAC/OPERATION 
Medium-energy physics program, November |, 1975-January 31, 
1976, 2:1383 (LA-6363-PR) 
LAMPF LINAC/RESEARCH PROGRAMS 
Medium-energy physics program, November 1, 1975-January 31, 
1976, 2:1383 (LA-6363-PR) 
LAND POLLUTION 
See also ACID MINE DRAINAGE 
LAND POLLUTION/CONTROL 
Effluent control. Session VI, 2:910 
LAND RECLAMATION 
Dynamics of the recovery of damaged tundra vegetation. Annual 
progress report, 2:1505 (ORO-4180-6) 
LAND RECLAMATION/BIBLIOGRAPHIES 
Mineral and energy production in a geographic context: a select 
bibliography, 2:840 
LAND USE 
Effects and methods of control of thermal discharges: report by 
the Environmental Protection Agency in accordance with 
Section 104(t) of the Federal Water Pollution Control Act 
Amendments of 1972, to the United States Senate, Ninety- 
Third Congress, First Session, November 1973. Part 2, 2:547 
LAND USE/COST BENEFIT ANALYSIS 
Cell-based land-use model, 2:1504 (ORNL/RUS-16) 
LAND USE/DATA COMPILATION 
Natural resource ment information systems: a guide to 
design, 2:2261 (TID-27039) 
LAND USE/INFORMATION CENTERS 
Natural resource management information systems: a guide to 
design, 2:2261 (TID-27039) 
LAND USE/MATHEMATICAL MODELS 
Cell-based land-use model, 2:1504 (ORNL/RUS-16) 
LAND USE/PLANNING 
Biscayne Bay symposium II, Coral Gables, Florida, April 9-10, 
1976. Special report No. 6 (Biscayne Bay environmental 
uality, utilization, and management), 2:1567 (CONF-760465- 


) 
LAND USE/REGIONAL ANALYSIS 
Cell-based land-use model, 2:1504 (ORNL/RUS-16) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 


See RARE EARTHS 
LANTHANUM/ATOM-MOLECULE COLLISIONS 
Survey of chemi-ionization reactions in accelerated atom-O, 
lar beams, 2:1850 
LANTHANUM ALLOYS/MAGNETIC SUSCEPTIBILITY 


Annual te May 1, 1975-Aril 30, 1976, 2:1026 
(UCSD-34 P227 
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LANTHANUM ein Fenian PROPERTIES 

Metal hydrides as h - storage media and their applications, 

2:355 (BNL ]21 
LANTHANUM yLLOYS/SUPERCONDUCTIVITY 

Annual prog rt, May 1, 1975-Aril 30, 1976, 2:1026 
(UCSD- 34P227%5) 

LANTHANUM CHLORIDES/THERMODYNAMIC PROPERTIES 

Isopiestic determination of the activity coefficients of some 
aqueous rare earth — solutions at 25°C. I. The rare 
earth chlorides, 2:1158 

LANTHANUM COMPOUNDS/CRYSTAL-PHASE 

TRANSFORMATIONS 

Stnthesis and polymorphism of crystals of rubidium-lanthanum 
tungstate RbLa(WO,)., 2:1105 

LANTHANUM COMPOUNDS/DIELECTRIC PROPERTIES 

Electrooptic properties of a ferroelectric (Pb, La)(Zr, Ti)O; 

with a broad phase transition, 2:1076 
LANTHANUM COMPOUNDS/OPTICAL PROPERTIES 

Electrooptic properties of a ferroelectric (Pb, La)(Zr, Ti)O; 

with a broad phase transition, 2:1076 
LARVAE/RADIOSENSITIVITY 
Radiosensitivity of the flesh fly, Sarcophaga bullata (Parker), 
throughout larval and pupal life, 2:1699 
LASER CAVITIES/DESIGN 
ee 4 laser resonator having radial propagation (Patent), 
LASER CAVITIES/MEASURING INSTRUMENTS 
Metrology of a diamond turned toric resonator component, 
2:1300 (UCRL-78494) 
LASER CAVITIES/PERFORMANCE 
Rimmed geometries for applications to high-power lasers, 2:1317 
LASER FUSION REACTORS/REVIEWS 

Laser fusion - an introductory review of the present position, 
2:2229 (INIS-mf-3 102) 

LASER IMPLOSIONS/INSTABILITY GROWTH RATES 

Laser-driven compression of hollow shells: power requirements 
and stability limitations, 2:2230 

LASER ISOTOPE SEPARATION 

Isotope separation process (Patent), 2:333 

Method and apparatus for separation of ions from a plasma 
(Patent), 2:264 

Nonequilibrium photochemical reactions induced by lasers. 
Technical progress report (Laser-driven thermal isotope 
diffusion), 2:1164 (MIT-2793-4) 

One-dimensional model for coaxial flowing streams with 
condensation (Developed for application to laser isotope 
separation), 2:263 (UCID-17112) 

LASER ISOTOPE SEPARATION/ECONOMICS 

Possible application of laser isotope separation, 2:332 (N-75- 
28161) 

LASER MATERIALS/FABRICATION 

Semiconductor diode laser material and devices with emission in 
visible region of the spectrum. Final report, 2:1290 (N-75- 


28926) 
LASER MATERIALS/TESTING 
Semiconductor diode laser material and devices with emission in 
—— region of the spectrum. Final report, 2:1290 (N-75- 
28926) 
LASER RADIATION/MEASURING METHODS 
Lasers and laser applications, 2:1299 (UCRL-52000-76-1) 
LASER RADIATION/RADIATION HAZARDS 
7 rise in fundus exposed to laser radiation. Final 
rt, | May 1973-30 Apr 1974, 2:1662 (AD-A-014819) 
LASEI ‘PRODUCED PLASMA/EMISSION SPECTRA 
Interpretation of an optically thick resonance line emitted from 
laser-heated spherical plasmas, 2:2145 
LASER-PRODUCED PLASMA/ENERGY TRANSFER 
Theory of anomalous energy flux and deposition in a laser 
produced plasma, 2: 2168 (AD-A-015309) 
LASER-PRODUCED PLASMA/INTERFEROMETRY 
Nonlocal parametric turbulence of a laser plasma, 2:2139 
LASER-PRODUCED PLASMA/MAGNETIC FIELDS 
Simultaneous measurements of current and magnetic field in 
laser-produced plasmas, 2:2174 
LASER-PRODUCED PLASMA/MODULATION 
Self-phase modulation of laser light in laser produced plasma, 
2:2166 (IPPJ-215) 
LASER-PRODUCED PLASMA/PLASMA DENSITY 
Dynamics of laser-produced plasmas through time-resolved 
—— of the 2a and (3/2) w» harmonic light emissions, 


LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Interferometric study of laser-produced plasmas, 2:2146 
Sub-picosecond x-ray streak camera development for laser 

fusion diagnostics, 2:2129 (LA-UR-76-1458) 
Sub-picosecond proximity-focused streak camera for x-ray and 
visible light, 2:2130 (LA-UR-76-1600) 


LAWRENCIUM 259/ENERGY LEVELS 


Synchronizable actively mode-locked Nd:glass laser, 2:1359 
LASER-PRODUCED PLASMA/PLASMA US 
Laser plasma focus produced in a ring target, 2:2169 
LASER-PRODUCED PLASMA/RADIATION PRESSURE 
Laser radiation forces in magnetized plasmas, 2:2171 
LASER-PRODUCED PLASMA/SHOC WAVES 
Multishock compression (Pulse tailoring), 2:2207 
LASER-PRODUCED PLASMA/THRESHOLD ENERGY 
Gas breakdown at cyclotron resonance with a submillimeter 
laser, 2:2170 
LASER-PRODUCED PLASMA/X-RAY SPECTRA 
Stark broadening in hot, dense laser-produced plasmas, 2:2148 
LASER-RADIATION HEATING 
Laser beam ing and propagation in cylindrical plasma 
columns, 2:2114 (UCRL-77842) 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/DESIGN 
Non-return optical faraday effect system and application to a 
laser amplifier, 2:1354 
LASERS/ELECTRONIC CIRCUITS 
Capacitor bank Faraday rotator C amplifier, K1 system (23 Jan 
1976) (Engineering Materials) (2 drawings), 2:1301 (CAPE- 
2478) 
LASERS/FEASIBILITY STUDIES 
Note on a non-Mossbauer gamma laser, 2:1331 
X-ray and gamma-ray lasers, 2:1330 
LASERS/FLASH TUBES 
Flashlamp wall examination during 10,000 shot tests, 2:1297 
(UCRL-13645) 
Study of lifetime characteristics of large diameter (19 mm bore) 
flashlamps, 2:1296 (UCRL-13644) 
LASERS/OPTICAL MODES 
Perturbed Gaussian modes of an unbalanced antiresonant-ring 
laser cavity, 2:1362 
LASERS/OPTICAL PUMPING 
Life characteristics of flashlamps with converted and 
unconverted cerium-doped fused quartz envelopes, 2:1294 
(UCRL-13642) 
Life characteristics of 19 mm bore flashlamps made of Amersil 
M-380, 2:1295 (UCRL-13643) 
Study of arc growth and lifetime characteristics of 27 mm bore 
flashlamps, 2:1298 (UCRL-13650) 
LASERS/PERFORMANCE 
Some features of limitation of the output power of a mode- 
locked laser by self-focusing in the active element, 2:1342 
X-ray laser with a distributed feedback: output power and 
coherence, 2:1332 
LASERS/POWER SUPPLIES 
Power supply for a laser or gas discharge lamp (Patent), 2:1356 
LASERS/PUMPING 
Selective transmission window of Li II for photons to pump x-ray 
laser, 2:1292 (RLO-2041-142) 
LASERS/RECOMBINATION 
Possibility of utilization of three-body recombination processes 
in generation of high-power continuous-wave visible laser 
radiation, 2:1336 
LASERS/X-RAY SOURCES 
Selective transmission window of Li II for photons to pump x-ray 
laser, 2:1292 (RLO-2041-142) 
Suggested x-ray pulses with ultrashort risetimes, 2:1291 (RLO- 
2041-141) 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE LIVERMORE LABORATORY/RESEARCH 
PROGRAMS 
Energy and technology review, 2:1468 (UCRL-52000-76-5) 
Energy and technology review, 2:2242 (UCRL-52000-76-1 ) 
LAWRENCE LIVERMORE LABORATORY/SAFETY 
ENGINEERING 
High-pressure safety at the Lawrence Livermore Laboratory, an 
energy research facility, 2:1265 (UCRL-77724) 
LAWRENCIUM 255/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
LAWRENCIUM 257/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 





LAWRENCIUM 259/ENERGY LEVELS 


LAWRENCIUM 259/ENERGY LEVELS 
= data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
LEAD/CARBON 12 REACTIONS 
Coulomb dissociation of relativistic "*C and "O nuclei, 2:1995 
LEAD/DIFFUSION 

Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulatec data on 
content of lead in surface air and Be, ®Zr, "Cs, “Ce, and 
Sr in surface air, milk, drinking water, and focds sampled in 
USA), 2:1496 (HASL-306(A 

Energy and environment ann port 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 

Health and Safety Laboratory environmental quarterly, March 1- 
June 1, 1976 (Fallout, natural radioactivity, and lead in 
environmental samples from USA, India, and Taiwan during 
1976), 2:1495 (HASL-306) 

LEAD/ECOLOGICAL CONCENTRATION 

Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 

Impact of a lead mining-smelting complex on the forest-floor 
litter arthropod fauna in the new lead belt region of southeast 
Missouri, 2:1512 (ORNL/NSF/EATC-30) 

LEAD/EMISSION SPECTROSCOPY 

Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spectrography, 2:1135 (INER-0201) 

LEAD/ENVIRONMENTAL EFFECTS 
Impact of a lead mining-smelting complex on the forest-floor 
litter arthropod fauna in the new lead belt region of southeast 
Missouri, 2:1512 (ORNL/NSF/EATC-30) 
Vascular plants of Biscayne Bay, 2:1549 
LEAD/NEUTRON REACTIONS 

Dimuon production in the rho, J, and continuum regions, 2:1895 
LEAD/OXYGEN 16 REACTIONS 

Coulomb dissociation of relativistic '*C and '*O nuclei, 2:1995 
LEAD/PHOTONUCLEAR REACTIONS 

Photoproduction of eta mesons on nuclei in the region of the S,, 
(1535) resonance, 2:1869 

Photoproduction and leptonic decays of vector mesons, 2:1883 

LEAD/PION REACTIONS 
——— total cross sections in the (3, 3) resonance region, 
:2007 
LEAD 203/RADIOECOLOGICAL CONCENTRATION 
Physiological studies of environmental pollutants. Progress 
sat September 1, 1975-May 31, 1976 (?"Po, Pb, *'TI, 
Zn), 2:1710 (COO-2784-1) 
LEAD 208 TARGET/ALPHA REACTIONS 
Neutron pickup by alpha particles to unbound states, 2:2011 
LEAD 208 TARGET/ELECTRON REACTIONS 

Elastic electron scattering formalism for relativistic nuclear 

models, 2:2018 
LEAD 208 TARGET/PROTON REACTIONS 

Comparison of measured neutron spectra with predictions of an 
intranuclear-cascade model, 2:2030 

Multiple-scattering and nucleon-recoil effects in pion production 
by nucleons on nuclei, 2:2052 

LEAD 212/ADSORPTION 

Penetration of HEPA filters by alpha recoil aerosols, 2:1490 
(CONF-760822-5) 

LEAD ALLOYS/COMPRESSIBILITY 

Thermophysical p ies of the ternary liquid-metal system tin- 
lead- cadmium, 2:1027 

LEAD ALLOYS/SPECIFIC HEAT 

Thermophysical properties of the ternary liquid-metal system tin- 

lead- cadmium, 2:1027 
LEAD COMPOUNDS/CHEMICAL PREPARATION 
Kinetics of formation of lead zirconate titanate, 2:1051 (LBL- 


$175) 
LEAD COMPOUNDS/DIELECTRIC PROPERTIES 
Electrooptic properties of a ferroelectric (Pb, La)(Zr, Ti)O, 
with a broad transition, 2:1076 
LEAD COMPOUNDS/OPTICAL PROPERTIES 
Electrooptic properties of a ferroelectric (Pb, La)(Zr, Ti)O, 
with a broad phase transition, 2:1076 
LEAD FLUORIDES/CRYSTAL STRUCTURE 
Neutron scattering studies of solid electrolytes, 2:1102 (BNL- 
21367) 
LEAD SELENIDES/PHONONS 
Inelastic neutron scattering studies of the phonon spectra of 
Chevrel-phase su; luctors (SnMogss, PbMo,Sz, Mo,Sez, 
Pb, «Mose,), 2:1110 (CONF-760464-3) 
LEAD SULFIDES/PHONONS 
—! — a studies of the phonon spectra of 
uctors (SnMobs, PbMo,Sz, Mo,Ses, 
Poe aM ), 2: T 10 (CONF.760464-3) 
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LEAD-ACID BATTERIES/ANODES 
Kinetics of anodic lead dissolution of H,SO,, 2:827 
LEAD-ACID BATTERIES/CATHODES 
Recent developments in the NRL-ILZRO investigation of the 
we PbO,/PbSO, electrode, 2:828 
LEAD-ACID BATTERIES/ELECTRODES 
Gassing rates of automotive batteries, 2:829 
Periodic observation of the same pin- int of battery plants with 
the scanning electron microscope, 3330 
LEAD-ACID BATTERIES/GASES 
Gassing rates of automotive batteries, 2:829 
LEAD-ACID BATTERIES/IMPURITIES 
Determination of acceptable contaminant ion concentration 
levels in a truly maintenance-free lead acid battery, 2:826 
LEAD-ACID BATTERIES/MAINTENANCE 
Determination of acceptable contaminant ion concentration 
levels in a truly maintenance-free lead acid battery, 2:826 
LEAVES/PHOTOSYNTHESIS 
Steady state photosynthesis in alfalfa: effects of carbon dioxide 
concentration ('*CO, tracer), 2:1599 (LBL-4878) 
LECITHINS/OPTICAL PROPERTIES 
Electronic properties of liquids. Progress report November 1, 
1975-October 31, 1976, 2:1413 (ORO-3861-19) 
LENS (CRYSTALLINE) 
See CRYSTALLINE LENS 
LEPTON-HADRON INTERACTIONS/MULTIPLE 
PRODUCTION 
Hadron multiplicity in color-gauge-theory models, 2:1943 
LEPTON-NUCLEON INTERACTIONS 
See also DEEP INELASTIC SCATTERING 
ELECTRON-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS 
LEPTON-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
World of basic attributes: valency and color (Scale invariance, 
structure functions, quarks), 2:1917 
LETHAL MUTATIONS 
Conditional lethal mutants of adenovirus type-2-Simian virus 40 
hybrids. II. Ad2*ND1 host-range mutants that synthesize 
fragments of the Ad2*ND1 30K protein, 2:1588 
LETHAL MUTATIONS/RADIOINDUCTION 
Dominant lethal mutations in mice resulting from chronic 
tritiated water (HTO) ingestion, 2:1706 
LEUKOCYTES 
See also LYMPHOCYTES 
LEUKOCYTES/BIOLOGICAL RADIATION EFFECTS 
Hematological changes in irradiated cattle: a twelve-year study, 
2:1708 
LEUKOCYTES/LYSIS 
Study of the sensitizing activity of plant radiotoxins (Gamma 
radiation), 2:1652 (ERDA-tr-151) 
LEVEL INDICATORS/OPERATION 
Operation and maintenance of a deep-well water-level 
measurement device, the ‘Iron Horse’’, 2:1419 (USGS/WRI- 
76-27) 
LIGASES/METABOLISM 
Regulations of enzymes in animals: effects of developmental 
processes, cancer and radiation. Progress report X, | May 
1975-30 April 1976, 2:1598 (COO-3085-51) 
LIGASES/QU TATIVE CHEMICAL ANALYSIS 
Regulations of enzymes in animals: effects of developmental 
processes, cancer and radiation. Progress report X, | May 
1975-30 April 1976, 2:1598 (COO-3085-51) 
LIGHT EM G DIODES/PHYSICAL RADIATION 
EFFECTS 


Application of damage constants in gamma irradiated 
am aw Si doped GaAs LEDs, 2:1403 (SAND-76- 
5151) 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/DESIGN 
Policies for lighting provision, 2:869 
LIGHTING re me err + CONSUMPTION 
Policies for lighting 2:869 
LIGHTING SYSTEM /STANDARD 
Bureau research is bringing new era in mine lighting, 
2:94 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
LINEAR ACCELERATORS/BEAM BUNCHERS 
Nonlinear analysis of waveguide bunchers, 2:1386 
LINEAR ACCELERATORS/BEAM BUNCHING 
Electron bunching in a high-energy linear accelerator, 2:1387 
LINEAR ACCELERATORS/TRAVELLING WAVE TUBES 
Beam-loading effects in linear accelerators, 2:1385 
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LINEAR PINCH DEVICES/PINCH EFFECT 
Hydromagnetic stability of the Bennett pinch in a strong 
magnetic field, 2:2181 
LIPIDS 
See also PHOSPHOLIPIDS 
LIPIDS/BIOLOGICAL RADIATION EFFECTS 
Effects of whole-body x irradiation on the composition and 
metabolism of lipids of the rat brain, 2:1673 (ERDA-tr-151) 
Influence of radiation on lipid synthesis in the liver and adipose 
tissue of rats (Gamma radiation), 2:1674 (ERDA-tr-151) 
Influence of ionizing radiation of chromatin and the lipid 
metabolism of birds (Chickens), 2:1680 (ERDA-tr-151) 
LIPIDS/BIOSYNTHESIS 
Influence of radiation on lipid synthesis in the liver and adipose 
tissue of rats (Gamma radiation), 2:1674 (ERDA-tr-151) 
LIPIDS/METABOLISM 
Influence of ionizing radiation of chromatin and the lipid 
metabolism of birds (Chickens), 2:1680 (ERDA-tr-151) 
LIQUEFIED NATURAL GAS/CHEMICAL ANALYSIS 
Effects of oxygen and other trace elements on liquefaction plant 
operation, 2:162 
LIQUEFIED NATURAL GAS/CONTAINERS 
Choosing a welding process for LNG piping and vessels, 2:208 
LNG tank purging, entry, and inspection, 2:206 
LIQUEFIED NATURAL GAS/D BUTION 
Experiences of receiving and unloading LNG from an LNG 
barge, 2:204 
LIQUEFIED NATURAL GAS/EXPLOSIVE INSTABILITY 
Geysering effects in LNG lines, 2:205 
LIQUEFIED NATURAL GAS/MATERIALS HANDLING 
Experiences of receiving and unloading LNG from an LNG 
barge, 2:204 
LIQUEFIED NATURAL GAS/PRODUCTION 
Considerations relating to fire protection requirements for LNG 
plants, 2:164 
Effects of oxygen and other trace elements on liquefaction plant 
operation, 2:162 
Lng from Indonesia: per and problems (Pertamina), 2:171 
Trans-Alaska gas project, 2 
LIQUEFIED NATURAL GAS/PURIFICATION 
Effects of oxygen and other trace elements on liquefaction plant 
operation, 2:162 
LIQUEFIED NATURAL GAS/REMOVAL 
LNG tank purging, entry, and inspection, 2:206 
LIQUEFIED NATURAL GAS/SAFETY ENGINEERING 
Status of international standards for LNG water transportation: 
the IMCO code for liquefied gas tankers, 2:207 
LIQUEFIED NATURAL GAS/STORAGE 
Experiences of receiving and unloading LNG from an LNG 
barge, 2:204 
LNG tank purging, entry, and inspection, 2:206 
Upgrading LNG plant safety, 2:163 
LIQUEFIED NATURAL GAS/TRANSPORT 
Choosing a welding process for LNG piping and vessels, 2:208 
LIQUEFIED NATURAL GAS/TRANSPORT REGULATIONS 
Experiences of receiving and unloading LNG from an LNG 
barge, 2:204 
Status of international standards for LNG water transportation: 
the IMCO code for liquefied gas tankers, 2:207 
Trans-Alaska gas project, 2:158 
LIQUEFIED NATURAL GAS/TRANSPORTATION SYSTEMS 
Status of international standards for LNG water transportation: 
the IMCO code for liquefied gas tankers, 2:207 
LIQUEFIED PETROLEUM GASES/PERFORMANCE 
Performance characteristics of alternate fueled vehicles, 2:978 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/RESEARCH PROGRAMS 
High temperature properties of nuclear reactor coolants and 
thermodynamic power cycle working fluids. Technical 
rogress report, October 1, 1974-September 30, 1975, 2:639 
(COO-3027-18) 
a — DETECTORS/DATA ACQUISITION 


Interface for routine spectral display from several liquid 
scintillation counters, 2:1399 (LBL-4832) 

LIQUID SCINTILLATION DETECTORS/SENSITIVITY 
Response of NE-228A, NE-228, NE-224, and NE-102 
scintillators to protons from 2.43 to 19.55 MeV, 2:1392 (COO- 

2231-33) 
LIQUID WASTES 
See also WASTE WATER 


LIVER/IMMUNE REACTIONS 


LIQUID Pah ae ere INDICATORS 
Study of fungi in vanvinaead : a synopsis, 2:1550 
LIQUID WAS NTAL EFFECTS 
Study of ee ae v2 snaps, 21330 
in Biscayne as 
LiQuID-MET 1D MET L MHD GENERATORS WAPOR JE 
rade a values of the condensation injector (Mathematical 
model), 2:921 (SFB-MHD-19) 
LIQUIDS 
See also LIQUID METALS 
LIQUIDS/COMBUSTION 
Extinction phenomena in liquids, 2:425 
LITHIUM/ATOM COLLISIONS 
Distribution of energy in biomolecular chemiluminescent 
reactions involving hydrogen atoms. Progress report, May 1, 
1976-April 30, 1976 (Summaries of research activities at 
Univ. of Iowa), 2:1825 (COO-2326-15) 
LITHIUM/ATOM-MOLECULE COLLISIONS 
Energy-dependent cross sections for quenching of Li(2p *P) by 
several gases, 2:1838 
Survey of chemi-ionization reactions in accelerated atom-O, 
crossed-molecular beams, 2:1850 
LITHIUM/ELECTRODEPOSITION 
Current yield during se ion of lithium on a liquid bismuth 
cathode, 2:1179 (UCRL-Trans-11105) 
LITHIUM/ION-ATOM COLLISIONS 
Formation of beams of neutral C, O, F, and Cl atoms by 
electron detachment, 2:1831 
LITHIUM/PERMEABILITY 
Transport of hydrogen in liquid lithium, 2:1035 
LITHIUM/PION REACTIONS 
Pion-nucleus total cross sections in the (3, 3) resonance region, 
2:2007 
LITHIUM/PRODUCTION 
Electrolytic precipitation of lithium from its chloride solutions in 
diethylformamide (High purity), 2:986 (UCRL-Trans-11104) 
LITHIUM 6 REACTIONS/COMPOUND-NUCLEUS REACTIONS 
Lifetimes of yrast states in *'Ti, **Ti, and *V, 2:2025 
LITHIUM 7 REACTIONS/COMPOUND-NUCLEUS a 
Lifetimes of yrast states in *'Ti, **Ti, and *V, 2:202 
LITHIUM 7 REACTIONS/STRIPPING 
Alpha-transfer reactions in light nuclei. Ill. ("Li, t) stripping 
reaction (38 MeV, exact finite-range coupled channel Born 
approximation analysis), 2:2005 
LITHIUM 7 TARGET/PROTON REACTIONS 
Cross sections for the "Li(p, n)’Be reaction between 4.2 and 26 
MeV , 2:2003 
LITHIUM CHLORIDES/ELECTROLYSIS 
Electrolytic precipitation of lithium from its chloride solutions in 
diethylformamide, 2:986 (UCRL-Trans-11104) 
LITHIUM COMPOUNDS/SPECIFIC HEAT 
Annual progress report, May 1, 1975-Aril 30, 1976, 2:1026 
(UCSD-34P227XS5) 
LITHIUM HYDRIDES/ELECTRONIC STRUCTURE 
A theory of self-consistent electron pairs. Computational 
methods and preliminary applications, 2:1857 
LITHIUM IONS/ION-ION COLLISIONS 
Resonance charge exchange in ion-ion collisions, 2:1830 
LITHIUM ISOTOPES/NUCLEOSYNTHESIS 
Li, Be, and B production in reactions of 45-100 MeV protons 
with "C: Astrophysical implications ("’B/*B, B/Be, *Li/*Li, 
Li/Be, Li/B abundance ratios), 2:2002 
LITHIUM OXIDES/SEGREGATION 
Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (C 


2390-10) 
LITHIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 

High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, January-March 
1976 (Li-Al/LiCl-KCI/FeS or FeS,; some work on CaAl,, 
Ca,Si, and Mg anodes and FeS, Fe,O, and FeS, cathodes; 
ANL), 2:823 { ANL-76-35) 

LITTER SIZE/BIOLOGICAL RADIATION EFFECTS 

Dominant lethal mutations in mice resulting from chronic 
tritiated water (HTO) ingestion, 2:1706 

LIVER/BIOLOGICAL RADIATION EFFECTS 

Change in the redox potential in brain and liver tissues during x 
irradiation of rats, 2:1675 (ERDA-tr-151) 

Influence of ionizing radiation on the RNA metabolism. 
Communication 2. Kinetics of the breakdown of nuclear 
RNAs in the organs of irradiated rats (Gamma radiation), 
2:1672 (ERDA-tr-151) 

Influence of radiation on lipid synthesis in the liver and adipose 
tissue of rats (Gamma radiation), 2:1674 (ERDA-tr-151) 

Radiobiology, 2:1671 (ERDA-tr-151) 





LIVER/IMMUNE REACTIONS 
Influence of bacteriotherapy on radiation es 
(Gamma radiation, Escherichia coli), 2:1687 (ERDA-tr-151) 
Ui Blokegical ffects of the hlorinated 
i ical effects ic iphenyls in nonhuman 
rimates, 2:1721 (EUR sbeocVol 1)) ee 
LIVER/RADIATION DOSES 
1972 annual report ('*4I, "Cs, 


Animal investi 
Zr, Sr naa a rp g, U, *H in tissues), 2:1498 (NERC- 
LV-539-35) 


ee MONITORING 
Animal inv 1972 annual report ('*"I, "Cs, 
wr op. SSH, U, 3H in tissues), 2: 1498 (NERC- 
LIVER/RADIOCHEMICAL ANALYSIS 
Animal investigation program 1972 annual report ("*"I, "Cs, 
Zr, Sr, Pu, Pu, Hg, U, 3H in tissues), 2:1498 (NERC- 
LV-539-35) 
LIVER/RADIONUCLIDE KINETICS 
Association of plutonium with isolated liver parenchymal cells 
following injection of monomeric plutonium into mice, 2:1715 
Subcellular distribution of curium in beagle liver, 2:1714 
LIVER/REDOX POTENTIAL 
Change in the redox potential in brain and liver tissues during x 
irradiation of rats, 2:1675 (ERDA-tr-151) 
LIVESTOCK 
See DOMESTIC ANIMALS 
LIZARDS/BEHAVIOR 
Energy budgets of animals: behavioral and ecological 
implications. report, 2:1576 (TID-27117) 


LIZARDS/ENERGY BALANCE 
Energy budgets of animals: behavioral and ecological 
ew 2:1576 (TID-27117) 


implications. 
LIZARDS/PHYSIO!} 
Energy utilization by a Bin lizard (Uta stansburiana), 2:1618 
LIZARDS/REPRODUCTION 
Energy budgets of animals: behavioral and i 
implications. Progress report, 2:1576 (TID-27117) 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
PHENIX REACTOR 
Considerations of importance to decisions on an alternate 
nuclear program, 2:654 
Liquid metal fast breeder reactor: decision process and issues 
(Abstracted from Special Report EPRI-SR-20), 2:661 
Status of the LMFBR development, 2:653 
LMFBR TYPE REACTORS/AFTER-HEAT REMOVAL 
BNL PAHR program, 2:775 (SAND-75-0497) 
Engineering analysis of post accident heat removal, 2:783 
(SAND-75-0497) 
LMFBR TYPE REACTORS/BREEDING BLANKETS 
Uranium self-shielding in fast reactor blankets, 2:638 (COO- 
2250-17) 
LMFBR TYPE REACTORS/COLD TRAPS 
Examination of the cold trap contents for the endurance test 
facility, 2:647 (JAPFNR-224) 
LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 
Reactor Development Program, progress report, 2:752 (ANL- 
RDP-50) 
LMFBR TYPE REACTORS/CONTROL ELEMENTS 
Compactable control element assembly for a nuclear reactor 
(Patent; LMFBR), 2:724 
LMFBR TYPE REACTORS/CORE CATCHERS 
Core catcher tech , 2:782 (SAND-75-0497) 
LMFBR TYPE REACTORS/EXCURSIONS 
Calculation of vapor pressures of oxide fuels up to 5000 K in 
uilibrium and non-equilibrium evaporation, 2:789 
(EURFNR-1283) 
Range of uncertainties of PAHR initial state definition for loss- 


of-flow and transient or rh tical core disruptive 
accidents, 2:774 (SAND-75-0497) 


LMFBR TYPE REACTORS/FAILED ELEMENT. DETECTION 
Method for localizing fuel can failures in nuclear reactors 
(Patent; LMFBR), 2:660 
LMFBR TYPE REACTORS/FLOW BLOCKAGE 
Temperature noise analysis at the exit of blocked and 
unblocked, 19-pin electrically heated LMFBR fuel 
subassembly mockups, 2:770 (ORNL/TM-5464) 
LMFBR TYPE REACTORS/FORECASTING 
Prospects and impacts of breeder commercialization (During 
next 25 years), 2:662 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
Fabricated details for wire wrapped fuel assembly components, 
2:637 (COO-2245-27-TR) 
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LMFBR TYPE REACTORS/FUEL CANS 
LMFBR fuel as ig transient 
of data, 2:628 (BNWL-2041) 
LMFBR TYPE REACTORS/FUEL CYCLE 
Characteriztion of ulate plutonium released in fuel cycle 


—, 2:1487 (ANL-75-78) 
Fuel for LWR, breeders, and near-breeders, 2:676 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 


HEDPIN: a computer p to estimate pinwise power 
density, 2:646 (HEDL-TME-76-49) 

LMFBR PE REACTORS/FUEL ELEMENT FAILURE 

LMFBR fuel pin cladding transient performance capabilities: an 

analysis of data, 2:628 ( BNWL-2041) 
LMFBR TYPE REACTORS/FUEL ELEMENTS 

Advanced fast reactor fuels p . First annual 
1975, July 1, 1974-June 30, 1975, 2:648 (LA-635 PR) 

Radiation exposure control technology semi-annual 
report, Jan -June 1975, 2:758 (HEDL-TME-76-42) 

Vented nuclear fuel element (Patent; LMFBR), 2:659 

LMFBR TYPE REACTORS/FUEL MANAGEMENT 

User's manual for the reactor burnup system, REBUS, 2:642 
(FRA-TM-41) 

LMFBR TYPE REACTORS/FUEL PELLETS 

Advanced fast reactor fuels program. First annual report, FY 
1975, July 1, 1974-June 30, 1975, 2:648 (LA-6353-PR) 

LMFBR TYPE REACTORS/FUEL PINS 

UO,-PuO, fuel pin capsule-irradiations of the test series FR 2-Sa. 
Evaluation of post-irradiation examination results, 2:656 
(EURFNR-1281) 

LMFBR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 

Effects of Al-Ca, and Si fuel impurities on fuel-cladding 
compatibility, 2:645 (HEDL-TME-76-30) 

LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 

Sodium-fuel reaction studies: fuel pellet swelling behavior and 
alkali metal-oxide fuel reaction thermodynamics, 2:644 
(GEAP-14093) 

Vapor explosions (fuel-coolant interactions) resulting from the 
sub-surface injection of water into molten metals: preliminary 
results, 2:742 (AERE-M-2772) 

LMFBR TYPE REACTORS/LOSS OF FLOW 

One-dimensional cladding-relocation model for fast-reactor loss- 
of-flow accidents, 2:748 (ANL-76-37) 

Range of uncertainties of PAHR initial state definition for loss- 
of-flow and transient overpower hypothetical core disruptive 
accidents, 2:774 (SAND-75-0497) 

LMFBR TYPE REACTORS/MELTDOWN 

Boiling pools, 2:778 (SAND-75-0497) 

Molten core heat transfer studies, 2:779 (SAND-75-0497) 

Nonboiling pools, 2:777 (SAND-75-0497) 

Particulate-debris-bed leveling experiments in water, 2:776 
(SAND-75-0497) 

Review of selected efforts at the Oak Ridge National Laboratory 
on core melt-through, 2:781 (SAND-75-0497) 

Sandia Laboratories’ debris bed studies program, 2:780 (SAND- 
75-0497) 

LMFBR TYPE REACTORS/PIPES 

Estimates of the burst reliability of thin-walled cylinders 
designed to meet the ASME Code allowables, 2:636 (CONF- 
760905-11) 

LMFBR TYPE REACTORS/PLANNING 

Advanced nuclear reactors: an introduction, 2:641 (ERDA-76- 
107) 

LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Fast nuclear reactor (Patent; LMFBR), 2:663 

LMFBR TYPE REACTORS/RADIOACTIVE WASTE 

PROCESSING 

Development on the equipment for contaminated sodium 
disposal (II), 2:728 (JAPFNR-223) 

LMFBR TYPE REACTORS/REACTOR ACCIDENTS 

Proceedings of Post-Accident Heat Removal (PAHR) 

information exchange, Albuquerque, New Mexico, October 8- 
9, 1974, 2:772 (SA D-75-0497) 
Some considerations in postaccident heat removal, 2:773 
SoISAND. 75.0497) 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
Friction and wear of ball bearings in liquid sodium. Ist part: 
—" tests for material selection, 2:657 (EURFNR- 


‘ormance capabilities: an 


128 
General 7 design criteria for an LMFBR nuclear power 
t, 
alonaan analysis for elevated temperature design of the 
LMFBR, 2:630 (CONF-760303-5) 
LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
High temperature properties of nuclear reactor coolants and 
lynamic power cycle working fluids. Technical 


, October 1, 1974-September 30, 1975, 2:639 
(C60-3027-18) 





JAN 15, 1977 


Nuclear reactor coolant and cover gas system (Patent;_LMFBR), 
2:658 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
Reactor Development Program, progress report, 2:752 (ANL- 
RDP-S0) 
Space-time neutrons applied to fast reactor disassembly 
calculations, 2:793 
LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 
Reactor Development Program, progress report, 2:752 (ANL- 
RDP-SO) 
LMFBR TYPE REACTORS/REACTOR KINETICS 
Analysis of the ZPPR-4 critical experiments: phases | and 2, 
2:643 (GEAP-14077) 
Reactor Development Program, progress report, 2:752 (ANL- 
RDP-S0O) 
LMFBR TYPE REACTORS/REACTOR MATERIALS 
Design and analysis of biaxial fatigue specimen, 2:624 (ANL-75- 
7) 


Irradiation creep, stress relaxation and a mechanical equation of 
state (M316; FV548; PE16), 2:632 (CONF-7605 15-4) 

Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2:1007 
(ORNL-S 150) 

Multiaxial creep behavior of Type 304SS tubular specimens, 
2:635 (CONF-7608 19-7) 

Self-welding evaluation of type 304 and A286 stainless steel in 
the temperature range 800°-1140°F in flowing sodium, 2:1036 
(CONF-760731-3) 

LMFBR TYPE REACTORS/REACTOR SAFETY 

Nuclear safety characterization of sodium fires and fast reactor 
fission products. Quarterly technical progress report, January- 
March 1976, 2:743 (AI-ERDA-13172) 

Physics of reactor safety. Quarterly report, January-March 1976, 
2:751 (ANL-76-72) 

LMFBR TYPE REACTORS/REACTOR VESSELS 

Estimates of the burst reliability of thin-walled cylinders 
designed to meet the ASME Code allowables, 2:636 (CONF- 
760905-11) 

LMFBR TYPE REACTORS/SHIELDING 

Analysis of TSF experiment with AI-LMFBR lower axial shield 
mockup, 2:649 (ORNL-5179) 

LMFBR TYPE REACTORS/SPENT FUEL ELEMENTS 

Problems of heat transfer within the containing vessel of high 
performance LMFBR spent fuel shipping casks, 2:1287 
(SAND-76-5390) 

LMFBR TYPE REACTORS/STEAM GENERATORS 

Alternate steam generator development program. Phase II 
progress report, January 1, 1975-June 30, 1975, 2:651 
(WARD-SG-3045-2) 

Finite-element analysis of a thick-wall tube containing a crater- 
like surface flaw, 2:626 (ANL-76-63) 

Steam generator for fast breeder reactor (Patent; LMFBR), 
2:664 

LMFBR TYPE REACTORS/TEST FACILITIES 

Characterization of particulate material extracted from a large 

sodium loop, 2:631 (CONF-760503-14) 
LMFBR TYPE REACTORS/TRANSIENTS 

Preliminary transient overpower analysis of the GE 1200 MWe 

LMFBR reference design, 2:757 (HEDL-TME-75-142) 
LNG 

See LIQUEFIED NATURAL GAS 
LNG PLANTS/ALARM SYSTEMS 

Considerations relating to fire protection requirements for LNG 
plants, 2:164 

LNG PLANTS/DESIGN 

Considerations relating to fire protection requirements for LNG 

plants, 2:164 
LNG PLANTS/SAFETY ENGINEERING 

Considerations relating to fire protection requirements for LNG 
plants, 2:164 

Upgrading LNG plant safety, 2:163 

LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GROUP 
See GALAXIES 
LOCAL IRRADIATION 
Radiation death of mice in the case of whole-body nonuniform 
ig the length of the body) x irradiation, 2:1679 (ERDA- 
tr-151) 
LOFT REACTOR/FUEL CANS 
Effect of thermal transients on the hardness of Zircaloy fuel 
cladding, 2:735 (ORNL/NUREG/TM-26) 


LYMPHATIC SYSTEM/PATHOGENESIS 


LOFT REACTOR/REACTOR OPERATION 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission’s 
Division of Reactor Safety Research, January-March 1976, 
2:747 (ANCR-NUREG-1315) 

LONG TERM IRRADIATION 
See CHRONIC IRRADIATION 

LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 

LOSS OF COOLANT/HEAT TRANSFER 

Experiment data report for semiscale Mod-1 tests S-03-5, S-03- 
6, S-03-7, and S-03-8 (reflood heat transfer tests) (PWR), 
2:746 (ANCR-NUREG- 1308) 

LOSS OF COOLANT/SIMULATION 

Experiment data report for semiscale MOD-1 tests S-03-A, S-03- 
B, S-03-C, and S-03-D (reflood heat transfer tests) (PWR), 
2:745 (ANCR-NUREG-1307) 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission’s 
Division of Reactor Safety Research, January-March 1976, 
2:747 (ANCR-NUREG-1315) 

ROSA-II test data report II (Runs 307, 308, 309) (PWR), 2:795 
(JPNRSR-18) 

LOSS OF FLOW 

One-dimensional cladding-relocation model for fast-reactor loss- 

of-flow accidents, 2:748 (ANL-76-37) 
LOSS OF FLOW/AFTER-HEAT REMOVAL 

Range of uncertainties of PAHR initial state definition for loss- 
of-flow and transient overpower hypothetical core disruptive 
accidents (LMFBR), 2:774 (SAND-75-0497) 

LOSS OF FLOW/HEAT TRANSFER 

Monthly progress report for May 1976 for the HTGR safety 
studies for the Division of Systems Safety, U.S. Nuclear 
Regulatory Commission, 2:768 (ORNL/NUREG/TM-32) 

LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOW DOSE IRRADIATION 

Effects of small doses of radiation of spermatogenesis, 2:1677 
(ERDA-tr-151) 

LOW-BETA PLASMA/HELMHOLTZ INSTABILITY 

Kinetic theory of magnetohydrodynamic Kelvin-Helmholtz 
instability, 2:2187 

LUBRICATING OILS/PRODUCTION 
Production of lubricating oils (Patent), 2:149 
LUNAR MATERIALS/QUARKS 

Search for fractionally charged particles in lunar soil (Upper 

limit, concentration, cosmic ray flux), 2:1797 
LUNGS/INJURIES 

Toxicologic assessment of the health effect of sulphur dioxide 

and sulfate particulates, 2:1733 (EUR-5360(Vol.1)) 
LUNGS/PHYSIOLOGY 

Relationship of air pollution to prevalence of lower respiratory 
illness and lung function in Australian school children, 2:1473 
(EUR-5360(Vol.1)) 

Respiratory symptoms and ventilatory capacity in a cohort of 
Londoners born in 1952-3, 2:1474 (EUR-5360( Vol.1)) 

LUNGS/RADIATION MONITORING 

Long-term ecological effects of exposure to uranium, 2:1514 

(LA-6269) 
LUNGS/RADIOISOTOPE SCANNING 

Calibration for plutonium-238 lung counting at Mound 
Laboratory, 2:1709 (MLM-2339(OP)) 

LURGI PROCESS/COMPARATIVE EVALUATIONS 
Evaluation contractor for joint CCU-A.G.A. coal gasification 
program. Quarterly technical progress report, April-June 

1976, 2:18 (FE-2240-55) 
LURGI PROCESS/RESEARCH PROGRAMS 
Gasification: where do we stand, 2:40 
LUTETIUM 175/ENERGY LEVELS 
Nuclear data sheets for A = 175, 2:2047 
LUTETIUM CHLORIDES/THERMODYNAMIC PROPERTIES 

Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. I. The rare 
earth chlorides, 2:1158 

LWBR TYPE REACTORS/COMPARATIVE EVALUATIONS 

Evaluation of alternative nuclear strategies, 2:595 

LYMPH NODES/IMMUNE REACTION 

Influence of peroral bacteriotherapy on radiation autoallergy 

(Gamma radiation, Escherichia coli), 2:1687 (ERDA-tr-151) 
LYMPH NODES/PATHOGENESIS 

Variations in biological parameters in school children in areas 
with different degrees of high air pollution, 2:1727 (EUR- 
$360( Vol.1)) 

LYMPHATIC SYSTEM 
See also LYMPH NODES 
THYMUS 
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LYMPHATIC SYSTEM/PATHOGENESIS 

Variations in biological parameters in school children in areas 
with different degrees of high air pollution, 2:1727 (EUR- 
5360( Vol.1)) 

LYMPHOCYTES/BIOLOGICAL RADIATION EFFECTS 

— of the nucleolar changes in the peripheral blood 

ymphocytes of irradiated rats (Gamma radiation), 2:1633 
CERDAGeI51 ) 

Lymphoid cell kinetics under continuous low dose-rate gamma 
irradiation: a comparison study. Final technical rt, 2:1668 
(N-75-28698) “ en 

LYMPHOCYTES/CELL DIFFERENTIATION 

Lymphocyte formation, life span, fate, and potential for 
repopulating hemopoietic tissues of irradiated animals. 
Progress report, 2:1605 (RLO-2225-T-16) 

LYMPHOCYTES/CHROMOSOMAL ABERRATIONS 

Comparison of the effectiveness of gamma rays and fission 
spectrum neutrons according to the test of chromosome 
aberrations induced in human peripheral blood lymphocytes in 
vitro, 2:1637 (ERDA-tr-151) 

LYMPHOCYTES/IMMUNE REACTIONS 

Demonstration of the inhibitory effect of human alpha- 
fetoprotein on in vitro transformation of human lymphocytes, 
2:1593 

Facilitation of transplantation by serum factors. 

April 1, 1975-March 31, 1976, 2:1597 (SAN-779X5) 
LYMPHOCYTES/LABELLING 

Lymphocyte formation, life span, fate, and potential for 
repopulating hemopoietic tissues of irradiated animals. 
Progress report, 2:1605 (RLO-2225-T-16) 

LYMPHOID CELLS 
See LYMPHOCYTES 


MACHINE PARTS 
See also SHAFTS 
MACHINE PARTS/INSPECTION 

Progress in automatic image measurement (For optical 
measurement of precision part dimensions), 2:1255 (BDX- 
613-1401(Rev.)) 

MACHINE TOOLS/PERFORMANCE TESTING 

Machine tool evaluation (Tool-path determination using laser 

interferometers), 2:1266 (Y/NA-361) 
MACROPHAGES/IMMUNE REACTIONS 

Facilitation of transplantation by serum factors. Progress report, 

April 1, 1975-March 31, 1976, 2:1597 (SAN-779X5) 
MAGMA SYSTEMS/HEAT EXTRACTION 

Heat extraction from a magma reservoir (1 kW/m? to 175 

kW/m*), 2:499 (SAND-74-0329) 
MAGNESIUM/ATOM-MOLECULE COLLISIONS 
Survey of chemi-ionization reactions in accelerated atom-O, 
crossed-molecular beams, 2:1850 
MAGNESIUM/AUGER EFFECT 
The L-MM Auger spectra of Na and Mg , 2:1853 
MAGNESIUM/EMISSION SPECTROSCOPY 

Determination of trace elements in uranium and aluminum by 
emission spectrographic methods, 2:1129 (INER-0202) 

Determination of the impurities in some pure metals, alloys, 
— oon and coating materials with emission 

——_- y, 2:1135 (INER-0201) 
MAGNESI M/ION-ATOM COLLISIONS 

Formation of beams of neutral C, O, F, and Cl atoms by 

electron detachment, 2:1831 
MAGNESIUM/SORPTIVE PROPERTIES 

Metal hydrides as hydrogen storage media and their applications, 
2:355 (BNL-21648) 

MAGNESIUM 24/HELIUM 3 REACTIONS 

Excitation of three isospin modes of the giant magnetic dipole 
resonance in mass 24 isobars, 2:2015 

MAGNESIUM 24/TRITON REACTIONS 

Excitation of three isospin modes of the giant magnetic dipole 

resonance in mass 24 isobars, 2:2015 
MAGNESIUM 24 TARGET/HELIUM 3 REACTIONS 

Alpha-transfer reactions in li - —- I. An exact-finite-range 
coupled-channels analysis, 2: 

Alpha-transfer reactions in li * pan Il. (?He, "Be) pickup 
reaction (Finite range DWBA, Hauser-Feshbach analyses, 
angular distributions), 2:2' 

MAGNESIUM 24 TARGET /NITROGEN 14 REACTIONS 

Decay schemes for high-spin states in * ** Cl and *’Ar from 
heavy-ion fusion-evaporation reactions, 2:2013 
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MAGNESIUM 24 TARGET/OXYGEN 18 REACTIONS 
Decay schemes for high-spin states in * ** *“C] and *7Ar from 
heavy-ion fusion-evaporation reactions, 2:2013 
MAGNESIUM 26 TARGET/CARBON 13 REACTIONS 
— effects in heavy-ion one-neutron transfer on Mg, 


2:2016 
MAGNESIUM 26 TARGET/NITROGEN 14 REACTIONS 
Decay schemes for high-spin states in * * “Cl and *’Ar from 
heavy-ion fusion-evaporation reactions, 2:2013 
MAGNESIUM 26 TARGET/OXYGEN 16 REACTIONS 
—- of Austern-Blair theory to the interference between 
‘coulomb and nuclear excitation in the inelastic scattering of 
heavy ions, 2:2019 
MAGNESIUM 26 TARGET/OXYGEN 18 REACTIONS 

Decay schemes for high-spin states in * ** “Cl and *7Ar from 

heavy-ion fusion-evaporation reactions, 2:2013 
MAGNESIUM ALLOYS/SORPTIVE PROPERTIES 

Metal hydrides as hydrogen storage media and their applications, 

2:355 (BNL-21648) 
MAGNESIUM FLUORIDES/MAGNETIC PROPERTIES 
—— correlations in RbgMno sMgpo sF4, 2:1109 (BNL-21670) 
MAGNESIUM OXIDES 
See also SPINELS 
MAGNESIUM OXIDES/DIELECTRIC PROPERTIES 

Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May |, 1975-April 1, 1976, 2:1048 (C 
2390-10) 

MAGNESIUM OXIDES/DISLOCATIONS 

Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (C 
2390-10) 

MAGNESIUM OXIDES/ELECTRIC CONDUCTIVITY 

Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (C 
2390-10) 

MAGNESIUM OXIDES/MELTING 

Plasma heating of refractory melts, 2:1055 

Refractory oxides fused or vaporized in a plasma furnace. II, 
2:1056 

MAGNESIUM OXIDES/PHYSICAL PROPERTIES 

Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (COO- 
2390-10) 

Characterization and evaluation of materials for the US-USSR 
MHD program. Progress report, October-December 1975 
(Microstructure; thermal expansion), 2:920 (BNWL-2004-1) 

MAGNESIUM OXIDES/POINT DEFECTS 

Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May |, 1975-April 1, 1976, 2:1048 (COO- 
2390-10) 

MAGNESIUM OXIDES/SOLVENT PROPERTIES 

Basic research in crystalline and noncrystalline ceramic systems. 
— oem, May 1, 1975-April 1, 1976, 2:1048 (COO- 
2390-10) 

MAGNESIUM OXIDES/VACANCIES 

Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (COO- 
2390-10) 

MAGNETIC BEARINGS/DESIGN 
Ideas and experiments in magnetic interfacing, 2:811 (ERDA- 


76-85) 
MAGNETIC BEARINGS/FABRICATION 
Momentum wheels, 2:815 (ERDA-76-85) 
MAGNETIC BEARINGS/OPERATION 
Ideas and experiments in magnetic interfacing, 2:811 (ERDA- 


76-85) 
MAGNETIC BEARINGS/PERFORMANCE 
Momentum wheels, 2:815 (ERDA-76-85) 
MAGNETIC FIELDS 
Application of magnetic field to flames augmented by high- 
vol discharge (In seeded and unseeded flames), 2:413 
MAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Applications of the absolute reaction rate theory to biological 
in electric and magnetic fields, 2:1643 (SAND-76- 


0057) 
MAGNETIC MATERIALS/NEUTRON TRANSPORT 
Polarization dependence of magnetic neutron scattering, 2:2085 
(BNL-21389) 
MAGNETIC MIRROR CONFIGURATIONS/PLASMA 
CONFINEMENT 
Particle lifetime in a pulsed electromagnetic confinement system, 
2:2117 
MAGNETIC MIRRORS 
See also MX DEVICES 
MAGNETIC MIRRORS/BEAM-PLASMA SYSTEMS 
Startup of a neutral-beam-sustained plasma in a quasi-dc 


magnetic field, 2:2168 
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MAGNETIC MIRRORS/NEUTRAL ATOM BEAM INJECTION 
Startup of a neutral-beam-sustained plasma in a quasi-dc 


m tic field, 2:2168 
MAGNETIC MIRRORS/PLASMA INSTABILITY 
Cold plasma stabilization of a mirror-confined, hot-electron 
lasma, 2:2125 
MAGNETIC MONOPOLES 
Magnetic charge, 2:1926 
MAGNETIC MONOPOLES/ELECTRIC CHARGES 
Charge and mass spectrum of quantum solitons (Review), 
2:1972 
Supersymmetric Ansatz for spontaneously broken gauge field 
theories (Spinors, Higgs fields, SU(3) grour- quarks), 2:1971 
MAGNETIC MONOPOLES/ELECTRODYNAMICS 
Yang-Mills particle in ‘t Hooft’s gauge field, 2:1931 
MAGNETIC MONOPOLES/PARTICLE PRODUCTION 
Elementary particles and high energy phenomena. Progress 
report, May 1975-April 1976, 2:1863 (COO-2114-22) 
MAGNETIC STORAGE DEVICES/FABRICATION 
Photolithography of small (6 4m) magnetic bubble memory 
circuits, 2:1374 (SAND-76-0213) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOSPHERE/ELECTRON PRECIPITATION 
Joint cosmic/auroral x-ray panel discussion, 2:1802 
MAGNETOSPHERE/X-RAY DETECTION 
Joint cosmic/auroral x-ray panel discussion, 2:1802 
MAGNETOTAIL/KINETICS 
Magnetotail: its generation and dissipation, 2:1801 (LA-UR-76- 
1301) 
MAINE YANKEE REACTOR/FUEL ELEMENTS 
Joint CE/EPRI Fuel Performance Evaluation Program, Task C. 
Evaluation of fuel rod performance in Maine Yankee Core I. 
Report on work performed up to July 1975, 2:573 (CENPD- 
221) 
MAMMALS 
See also CETACEANS 
HORSES 
PRIMATES 
RABBITS 
RODENTS 
MAMMALS/BEHAVIOR 
Energy budgets of animals: behavioral and ecological 
implications. Progress report, 2:1576 (TID-27117) 
MAMMALS/CONTAMINATION 
Long-term ecological effects of exposure to uranium, 2:1514 
(LA-6269) 
MAMMALS/ENERGY BALANCE 
Energy budgets of animals: behavioral and ecological 
implications. Progress report, 2:1576 (TID-27117) 
MAMMALS/RADIATION MONITORING 
Long-term ecological effects of exposure to uranium, 2:1514 
(LA-6269) 
MAMMALS/REPRODUCTION 
Energy budgets of animals: behavioral and ecological 
implications. Progress report, 2:1576 (TID-27117) 
MAMMARY GLANDS/NEOPLASMS 
Age incidence and site distribution of mammary dysplasias in 
young beagle bitches, 2:1615 
Content of DNA in cancerous tumours of the breast before and 
after large-fractionated irradiation, 2:1661 
MAMMARY GLANDS/RADIONUCLIDE KINETICS 
Physiological studies of environmental pollutants. Progress 
He ak September 1, 1975-May 31, 1976 (?°Po, *Pb, "TI, 
&Zn), 2:1710 (COo- 2784-1) 
MANAGEMENT 
See also NUCLEAR MATERIALS MANAGEMENT 
MANAGEMENT/STANDARDS 
American National Standard administrative controls and quality 
assurance for the operational phase of nuclear power plants, 
revision of N18.7-1972, 2:672 
MANGANESE/EMISSION SPECTROSCOPY 
Determination of trace elements in uranium and aluminum by 
emission spectrographic methods, 2:1129 (INER-0202) 
Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spectrography, 2:1135 (INER-0201) 
MANGANESE 52/BETA-PLUS DECAY 
Beta-decay asymmetry from the decays of oriented **Mn and 
Co, 2:2021 
MANGANESE 55 TARGET/NEUTRON REACTIONS 
Mn(n,xy) reaction cross section for incident neutron ene 
between 0.2 and 20.0 MeV, 2:2028 (ORNL/TM-5531) 


MEA/RADIOSENSITIVITY EFFECTS 


MANGANESE ALLOYS/DUCTILE-BRITTLE TRANSITIONS 
Role of retained austenite on the toughness of steels with and 
without carbon (9Ni; 8Ni-2Mn-0.25Ti), 2:1005 (LBL-4507) 
MANGANESE ALLOYS/FRACTURE PROPERTIES 
Role of retained austenite on the — of steels with and 
without carbon (9Ni; 8Ni-2Mn-0.25Ti), 2:1005 (LBL-4507) 
MANGANESE ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of neptunium Laves phases: High-field 
measurements on NpAI, and NpOs,, 2:1033 
MANGANESE FLUORIDES/MAGNETIC PROPERTIES 
M tic correlations in Rb,.Mny s;Mgp sF,, 2:1109 (BNL-21670) 
MANGROVES/COMMUNITIES 
Ecosystem models of mangrove communities in Biscayne Bay, 
2:1507 
Productivity of Biscayne Bay mangroves, 2:1506 
MANGROVES/DECOMPOSITION 
Study of fungi in Biscayne Bay: a synopsis, 2:1550 
MANGROVES/ECOLOGY 
Ecology and the food web of Biscayne Bay, 2:1535 
MANGROVES/MATHEMATICAL MODELS 
Ecosystem models of mangrove communities in Biscayne Bay, 
2:1507 
MANGROVES/PRODUCTIVITY 
Productivity of Biscayne Bay mangroves, 2:1506 
MANURES/ANAEROBIC DIGESTION 
Anaerobic chicken manure digester, 2:382 (NP-20973) 
Use of rotating disc digester for methane production, 2:381 (NP- 
20973) 
MANY-BODY PROBLEM 
See also FOUR-BODY PROBLEM 
MANY-BODY PROBLEM/PERTURBATION THEORY 
Convergence properties of methods for effective operator 
calculations studied in a simple many-body model, 2:1977 
MANY-BODY PROBLEM/RAYLEIGH-SCHROEDINGER 
FORMULA 
Convergence properties of methods for effective operator 
calculations studied in a simple many-body model, 2:1977 
MANY-BODY PROBLEM/WAVE FUNCTIONS 
Evolution of a quantum system: lifetime of a determinant, 
2:2104 (ORO-4856-57) 
MARCOULE (CEA) 
See CEA MARCOULE 
MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARKOV PROCESS/CORRELATIONS 
Succession problem (Analysis of possible correlations in an 
apparently random sequence of changes of state), 2:2253 
MASKS 
See RESPIRATORS 
MASS SPECTROMETERS/MANUALS 
Instruction manual for ORNL tandem high abundance sensitivity 
mass spectrometer, 2:1412 (ORNL/TM-5485) 
MASS SPECTROSCOPY/DATA PROCESSING 
Orthogonal feature selection method (For preprocessing of man 
spectral data), 2:1133 
MASS SPECTROSCOPY/ON-LINE SYSTEMS 
Oxygen radiolysis by modulated molecular beam mass 
spectrometry (1 MeV protons; on-line system), 2:1206 
MATERIALS RECOVERY/RECOMMENDATIONS 
Source separation for materials recovery guidelines. Part 246 
(High-grade paper, —- container, and residential 
materials recovery), 2:8 
MATHEMATICAL MODELS 
See also ATOMIC MODELS 
PARTICLE MODELS 
STATISTICAL MODELS 
Petri net: a modeling tool for the coordination of asynchronous 
processes, 2:2246 (K/CSD/INF-76/7) 
MATHEMATICS/TRANSIENTS 
Succession problem (Analysis of possible correlations in an 
apparently random sequence of changes of state), 2:2253 
MATTER 
See also NUCLEAR MATTER 
MATTER/DENSITY 
Approaches to the analysis of relativistic superdense matter 
_ A Relativistic quantum field theory), 2:2100 (ORO-3992-256) 
(Aminoethanethiol.) 
MEA/RADIOSENSITIVITY EFFECTS 
Ability of bi ic monoamines to decrease the radiation 
damage to Ehrlich’s ascites carcinoma cells in experiments in 
vitro (Adrenaline, noradrenaline, serotonin, MEA), 2:1638 
(ERDA-tr-151) 
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Investigation of the radioprotective activity and mechanism of 
the action of ic monoamines from the bacteria E. coli B 
(X radiation), 2:1646 (ERDA-tr-151) 

MEASURING INSTRUMENTS 

See also FLOWMETERS 

LEVEL INDICATORS 
RADIATION DETECTORS 
RADIATION MONITORS 
RADIOMETERS 
RANGE FINDERS 
SPECTROMETERS 
STRAIN GAGES 

Technical and economic administration of a park of electrical 
measuring instruments: instrument selection criteria, 2:1417 
(RFP-Trans-202) 

MEASURING INSTRUMENTS/CALIBRATION 
Why temperature correction (Liquid measuring device), 2:151 
MEASURING INSTRUMENTS/REVIEWS 

Current state and trends in the deve t of analytical 

instrument design, 2:1418 (N-75-27332) 


MEASURING INSTRUMENTS/SPECIFICATIONS 
Review of rapid cell analysis and automation of disease diagnosis 
using flow st tere han ag 2:1592 (LA-UR-76-1286) 
MEASURING INSTRUMENTS/STANDARDS 
= the Committee on Specifications and Tolerances, 


Why temperature correction (Liquid measuring device), 2:151 
MECHANICAL HEART/RESEARCH PROGRAMS 
Nuclear-Powered Artificial Heart Prototype System 
Development : Phase III. Quarterly progress report. 
January 1, 1976-March 31, 1976, 2:340 (COO-3043-24) 
MECHANICAL STRUCTURES 
See also BRIDGES 
MECHANICAL STRUCTURES/BLAST EFFECTS 
Combined three-dimensional finite-difference and integral 
— (Blast wave loading on rigid four-sided structure), 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
Hi <2 cs moire and grids methodology, 2:1262 (TID- 
16) 
MECHANICAL VIBRATIONS/BIOLOGICAL EFFECTS 
Evaluation of noise pollution produced by a thermoelectric 
enerating station, 2:1735 (EUR-5360( Vol.1)) 
ME! HANICAL VIBRATIONS/ENVIRO! (ONMENTAL EFFECTS 
Evaluation of noise pollution produced by a thermoelectric 
enerating station, 2:1735 (EUR-5360(Vol.1)) 
MECHANICS 
See also QUANTUM MECHANICS 
Selected topics from continuum mechanics, 2:2105 (UCID- 
17185) 
MEDICINE 
See also NUCLEAR MEDICINE 
PATIENTS 
RADIOTHERAPY 
MEDICINE/RESEARCH PROGRAMS 
Considerations in the development of the utility of stable 
isotopes in science, medicine, and iculture, and 
environmental studies, 2:1607 (LA-UR-76-1675) 
MEDICINES 
See DRUGS 
MELTDOWN 
See also CORE CATCHERS 
MELTDOWN/AFTER-HEAT REMOVAL 
Boiling pools (LMFBR), 2:778 (SAND-75-0497) 
Nonboiling pools (LMFBR), 2:777 (SAND-75-0497) 
Particulate-debris-bed leveling experiments in water (LMFBR), 
2:776 (SAND-75-0497) 
Sandia Laboratories’ debris bed studies program (LMFBR), 
2:780 (SAND-75-0497) 
MELTDOWN/CORE CATCHERS 
Review of selected efforts at the Oak Ri National 
on core melt-through, 2:781 (SAND-75-0497) 
MELTDOWN/HEAT FER 
Molten core heat transfer studies (LMFBR), 2:779 (SAND-75- 
0497) 
MEMBRANES 
See also CELL MEMBRANES 
MEMBRANES/ANTIGENS 
oe of transplantation factors. ae 
il 1, 1975-March 31, 1976, 2: 321597 (SAN-779X5) 
MEMI RANES/PERMEABILITY 
rocesses. Quarterly 


Membrane to coal conversion a 
ber 4, 1975 ‘Cole acetate butyrate; 


Laboratory 


applications to 
report, June 5-Septem' 
Ifone; 14 refs.), 2:15 (FE -2000-1) 
Membrane applications to coal conversion processes. Quarterly 
report, September 5-December 4, 1975 (Cellulose acetate, 
polysulfone), 2:16 (FE-2000-2) 
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MENDELEVIUM 249/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
MENDELEVIUM 251/ENERGY LEVELS 
— sheets for (odd-A) A = 249 through A = 263, 
MENDELEVIUM 253/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
MENDELEVIUM 255/ENERGY LEVELS 
ne data sheets for (odd-A) A = 249 through A = 263, 
:2061 
MENDELEVIUM 257/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
MENDELEVIUM 259/ENERGY LEVELS 
Nuclear data sheets for (odd-A) A = 249 through A = 263, 
2:2061 
MERCAMINE 
See MEA 
MERCAPTANS 
See THIOLS 
MERCAPTOALANINE-BETA 
See CYSTEINE 
MERCAPTOETHYLAMINE 
See MEA 
MERCURY/BIOLOGICAL EFFECTS 
Clinical investigation in northwest Quebec, Canada of 
environmental organic mercury effects, 2:1720 (EUR- 
5360(Vol.1)) 
MERCURY/DIFFUSION 
Dispersion study of buried elemental mercury, 2:1511 (DP- 
1401) 
MERCURY/ENVIRONMENTAL EFFECTS 
Dispersion study of buried elemental mercury, 2:1511 (DP- 
1401) 
MERCURY/MONITORING 
Mercury-selenium association in persons exposed to inorganic 
mercury, 2:1570 (EUR-5360( Vol.1)) 
MERCURY/QUANTITATIVE CHEMICAL ANALYSIS 
Development and application of methods for analysis of 
mercury, cadmium etc. SNV report for 73-74, 2:1120 
(TRITA-KKE-7503) 
MERCURY/THERMODYNAMIC PROPERTIES 
High temperature properties of nuclear reactor coolants and 
eat power cycle working fluids. Technical 
rt, October 1, 1974-September 30, 1975, 2:639 
302 -18) 
MERCURY /TISSUE DISTRIBUTION 
Mercury-selenium association in persons exposed to inorganic 
mercury, 2:1570 (EUR-5360( Vol.1)) 
MERCURY 189/BETA-PLUS DECAY 
Symmetry between particle and hole level systems in "*Au 
(h( 11/2), h(9/2)), 2:2042 
MERCURY 203/RADIATION MONITORING 
Animal investigation program 1972 annual report ("*"I, "Cs, 
Zr, Sr, Pu, Pu, Hg, U, *H in tissues), 2:1498 (NERC- 
LV-539-35) 
MESIC ATOMS/ENERGY-LEVEL TRANSITIONS 
Resonance effects in mesic atoms, 2:1822 
MESOATOMS 
See MESIC ATOMS 
MESON RESONANCES 
See also D-1285 RESONANCES 
F-1260 RESONANCES 
OMEGA-784 RESONANCES 
PHI-1019 RESONANCES 
PSI-4100 RESONANCES 
RHO-765 RESONANCES 
VECTOR MESONS 
MESON RESONANCES/DECAY 
Observation in e*e~ annihilation of a narrow state at 1865 
MeV/c? decaying to Kw and Karz, 2:1872 
MESON RESONANCES/MASS FORMULAE 
Mass and spin formula for quasi-stable high-mass mesons from 
dual resonance models (Stability, Veneziaro model), 2:1944 
(ANL-HEP-PR-76-34) 
MESON RESONANCES/PARTICLE PRODUCTION 
Is the ‘h meson’’ a quasinuclear resonance, 2:1947 
Observation in e*e~ annihilation of a narrow state at 1865 
MeV/c? decaying to Kw and Kamm, 2:1872 
Search for narrow two-body enhancements at Fermilab, 2:1894 
The possibility of observing the w’ (1250) meson in the reaction 
ete yields3m, 2:1928 
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MESON RESONANCES/SPIN 
Mass and spin formula for quasi-stable high-mass mesons from 
dual resonance models (Stability, Veneziaro model), 2:1944 
(ANL-HEPcPR-76-34) 
MESON-BARYON INTERACTIONS 
See also MESON-NUCLEON INTERACTIONS 
MESON-BARYON INTERACTIONS/SCATTERING 
AMPLITUDES 
Optimally simple connection between the reaction matrix and 
the observables, 2:1948 
MESON-NUCLEON INTERACTIONS 
See also PION-NUCLEON INTERACTIONS 
MESON-NUCLEON INTERACTIONS/TOTAL CROSS 
SECTIONS 
SU(4) character of the pomeron: a calculation of the psip (and 
arp, Kp, etap, etc.) total cross-section (Peripheral model), 
2:1961 (RLO-2041-133) 
METABOLISM/BIOLOGICAL RADIATION EFFECTS 
Effects of whole-body gamma irradiation on the 
compartmentalization of amino acids in the rat kidney and 
spleen, 2:1681 (ERDA-tr-151) 
METACERCARIAE 
See LARVAE 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY/ENVIRONMENTAL EFFECTS 
National Pollutant Discharge Elimination System adjudicatory 
hearing proceedings: decisions of the administrator and 
decisions of the general counsel. Volume 1. September 1974- 
December 1975, 2:1568 (NP-21119) 
METAL INDUSTRY/WASTE MANAGEMENT 
National Pollutant Discharge Elimination System adjudicatory 
hearing proceedings: decisions of the administrator and 
decisions of the general counsel. Volume 1. September 1974- 
December 1975, 2:1568 (NP-21119) 
METAL-NONMETAL BATTERIES/PRODUCTION 
Production and engineering methods for Carb-Tek (trade name) 
batteries in fork lift trucks. Final report, July 1973-December 
pases —--, with TeCl, additive), 2:822 (AD/A- 
48) 
METAL-NONMETAL BATTERIES/RESEARCH PROGRAMS 
High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, January-March 
1976 (Li-Al/LiCI-KCI/FeS or FeS,; some work on CaAl.,, 
Ca,Si, and Mg anodes and FeS, Fe,O, and FeS, cathodes; 
ANL), 2:823 (ANL-76-35) 
METALS 
See also ACTINIDES 
LIQUID METALS 
RARE EARTHS 
TRANSITION ELEMENTS 
METALS/BIBLIOGRAPHIES 
Mineral and energy production in a geographic context: a select 
bibliography, 2:840 
METALS/DEFORMATION 
Localization of plastic deformation, 2:1000 (COO-3084/43) 
METALS/ECOLOGICAL CONCENTRATION 
Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 
METALS/ENVIRONMENTAL EFFECTS 
Man’s impact on the biology of Biscayne Bay, 2:1554 
METALS/EXPLOSION WELDING 
Explosion metal welding, 2:980 (LA-UR-76-1457) 
METALS/FRACTURE PROPERTIES 
Finite deformation analysis of crack tip opening in elastic-plastic 
materials and implications for fracture initiation, 2:1001 
(COO-3084/44) 
Models of slow intergranular void growth due to void surface 
and grain boundary self-diffusion, 2:999 (COO-3084/42) 
METALS/PHASE TRANSFORMATIONS 
Characterization of heterogeneously nucleated phase 
transformations and characterization of associated 
microstructures, 2:991 (LBL-5161) 
METEOROLOGY/DATA ACQUISITION SYSTEMS 
PDP-11-based system for meteorological data acquisition and 
emergency response, 2:1465 (DP-MS-76-14) 
METEOROLOGY/RESEARCH PROGRAMS 
Measurement of airborne radioactivity and its meteorological 
—_. Technical progress report, July 1, 1975-March 31, 
1976 (Cosmogenic radionuclide tracers for meteorological 
studies), 2:1 (COO-3425-13) 
Physics department annual progress report, 1 Jan - 31 Dec 1975, 
2:2090 (RISO-334) 
METHANATION/CATALYSTS 
Catalyst for the manufacture of gases containing methane 
(Patent; Al-Ni compounds), 2:385 


METHANOL/RADIOLYSIS 


METHANATION/SCALING LAWS 
Methanator for coal gasification, 2:37 
METHANATION/TEMPERATURE CONTROL 
Methanator for coal gasification, 2:37 
METHANE/BIOSYNTHESIS 
Anaerobic chicken manure digester, 2:382 (NP-20973) 
Development of biogas generator for farm use (to make farm 
energy self sufficient), 2:380 (NP-20973) 
Progress report: Biochemistry of methanogenesis, 2:383 (SRO- 
888-1) 
Use of rotating disc digester for methane production, 2:381 (NP- 
20973) 


METHANE/COMBUSTION 
Measurement of turbulent burning velocity for large turbulent 
Reynolds numbers, 2:376 
METHANE/COMBUSTION KINETICS 
Behavior of — species in fuel rich hydrocarbon flames 
(C2H2, Cz;H,/CO,, C3Hg, C3Hg/CO,, CH,, and H,/CO), 2:1241 
Flame structure studies of CF;Br-inhibited methane flames. II. 
Kinetics and mechanisms, 2:407 
Homogeneous thermal oxidation of methane in reflected shock 
waves, 2:405 
Ion precursors, chemi-ion formation and electron densities in 
shock-induced methane combustion, 2:411 
Measurement of atomic oxygen and nitrogen oxides in jet-stirred 
combustion, 2:415 
Nitrogen oxide formation in flames: the roles of NO, and fuel 
nitrogen (Addition of methylamine, pyridine, and piperidine), 
2:416 
Non-equilibrium radical concentrations in shock-initiated 
methane oxidation, 2:404 
Production of chemi-ions and formation of CH and CH, radicals 
in methane-oxygen and ethylene-oxygen flames, 2:409 
Reduction of nitric oxide in simulated combustion effluents by 
hydrocarbon-oxygen mixtures, 2:1239 
Shock wave measurements of specific reaction rates in the 
branched chain CH,-CO-O, system, 2:406 
Soot formation in methane-oxygen flames, 2:419 
METHANE/CONTROL 
Selected geologic factors affecting mining of the Pittsburgh 
coalbed, 2:77 (BM-RI-8093) 
METHANE/EXPLOSIONS 
Infrared radiance and the optical detection of fires and 
explosions, 2:90 
METHANE/FLAMES 
Flame structure studies of CF,Br-inhibited methane flames. II. 
Kinetics and mechanisms, 2:407 
Measurement of mean and fluctuating temperature and of ion 
concentration in round free-jet turbulent diffusion and 
premixed flames (Town gas and methane flames), 2:399 
Spectroscopic and thermometric studies of charged particle 
energy exchanges around high potential electrodes in flame 
gases, 2:412 
Structure in methane-oxygen diffusion flames, 2:400 
Structure of rich fuel-air flames in the forward stagnation region 
of a porous cylinder, 2:401 
METHANE/PRODUCTION 
Nuclear ‘long-distance’ energy: a new method for the transport 
of nuclear heat, 2:680 
METHANE/PYROLYSIS 
Rate and mechanism of methane pyrolysis from 200° to 2700°K, 
2:403 
METHANE/RECOVERY 
Methane in mines: new Bureau technology is easing growing 
problems, 2:92 
METHANE/REMOVAL 
Methane in mines: new Bureau technology is easing growing 
problems, 2:92 
Research in new equipment and techniques for protecting 
miners intensifies as production speeds up, 2:91 
METHANE/SYNTHESIS 
Methane synthesis (Patent; from fossil fuels or aliphatic alcohols 
at a temperature below 500°F), 2:387 
Process for the production of substitute natural gas (Patent; with 
recycling of high pressure steam from wet methanation of 
cai material), 2:388 
METHANOL/COMBUSTION 
Combustion of liquid fuels in a — combustion gas 
environment at high pressures, 2:39 
METHANOL/COMBUSTION PRODUCTS 
Kinetic mechanism of methane/air combustion with pollutant 
formation (final report), 2:977 (EPA-650/2-74-045) 
METHANOL/FLAMES 
Gas velocity and temperature profiles of a diffusion flame 
stabilized in the stream over liquid fuel, 2:426 
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METHANOL/RADIOLYSIS 
Pulse radiolytic investigations of peroxy radicals produced from 
2-propanol and methanol, 2:1194 
METHEMOGLOBIN/RADIOLYSIS 
One electron reduction of metmyoglobin and aotamnage 
and the reaction of the reduced molecule with oxygen. 
Progress report, September 1, 1975-July 1, 1976, 2:1191 
(COO-3221-41) 
METHEMOGLOBIN/REDUCTION 
One electron reduction of metmyoglobin and methemoglobin 
and the reaction of the reduced molecule with oxygen. 
ri go September 1, 1975-July 1, 1976, 2:1190 
( . 
METHYLMERCURY/MONITORING 
Mercury-selenium association in persons exposed to inorganic 
mercury, 2:1570 (EUR-5360(Vol.1)) 
METHYLMERCURY/TISSUE DISTRIBUTION 
Mercury-selenium association in persons exposed to inorganic 
mercury, 2:1570 (EUR-5360(Vol.1)) 
2-METHYLPROPANE/COMBUSTION KINETICS 
Reduction of nitric oxide in simulated combustion effluents by 
hydrocarbon-oxygen mixtures, 2:1239 
2-METHYLPROPENE/COMBUSTION KINETICS 
Reduction of nitric oxide in simulated combustion effluents by 
hydrocarbon-oxygen mixtures, 2:1239 
METHYLTETRAHYDROFURAN 
See MTHF 
MHD CHANNELS/PRESSURE GRADIENTS 
Study of pressure distribution along supersonic 
magnetohydrodynamic generator channel., 2:923 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
MHD GENERATORS/COST 
Applied magnetohydrodynamics. No. 15. Theoretical 
considerations and design data for the construction of the 
VEGAS II (30 MW channel), 2:918 (JUL-1256) 
MHD GENERATORS/DESIGN 
Applied yhydrody ics. No. 15. Theoretical 
considerations and design data for the construction of the 
VEGAS II (30 MW channel), 2:918 (JUL-1256) 

MHD GENERATORS/ELECTRICAL INSULATORS 
Characterization and evaluation of materials for the US-USSR 
MHD program. Progress report, October-December 1975 

(Microstructure; thermal expansion), 2:920 (BNWL-2004-1) 
MHD GENERATORS/ELECTRODES 
Research and development of high-temperature materials for 
MHD installation assemblies (Ceramic and cermet electrodes 
yaaa wri refractory concretes), 2:922 (JPRS- 
67586) 
MHD GENERATORS/FUEL-AIR RATIO 
The effect of the excess coefficient of the oxidizing agent on the 
electrical characteristics of an MHD generator, 2:919 
MHD GENERATORS/MATERIALS 
Research and development of high-temperature materials for 
MHD installation assemblies (Ceramic and cermet electrodes 
aaa ce rae refractory concretes), 2:922 (JPRS- 
6 ) 
MICE/GENETIC RADIATION EFFECTS 
Dominant lethal mutations in mice resulting from chronic 
tritiated water (HTO) ingestion, 2:1706 
MICELLAR SYSTEMS/PHASE STUDIES 
Theory for the behavior of microemulsions, 2:133 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICRODOSIMETRY 
Microdosimetric structure of HZE particle tracks in tissue, 
2:1667 (N-75-28696) 
MICROELECTRONIC CIRCUITS/FABRICATION 
Infrared baking of positive photoresist for hybrid microcircuit 
fabrication, 2:1373 (BDX-613-1246) 
Photolithography of small (6 4m) magnetic bubble memory 
circuits, 2:1374 (SAND-76-0213) 
MICROEMULSION FLOODING/RESEARCH PROGRAMS 
North Burbank unit tertiary recovery pilot test. Annual report, 
May 1975-May 1976, 2:116 (BERC/TPR-76/2) 
North Stanley Project, Tertiary Recovery Project, 2:115 (BERC- 
0029-11) 
North Stanley Project, Tertiary Recovery Project, Osage County, 
Oklahoma. oa of Rig 2:114 (BERC-0029-9) 
MICROEMULS /PHASE STUDIES 
for the behavior of microemulsions, 2:133 
MICR Oc 
Microprocessor 
to use (including are), 











ing kits (Review of classes of kits, aids 
and applications), 2:2255 
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MICROPROCESSORS/PROGRAMMING 
Understanding RAM and ODT operation in the MCS-8 
microcomputer, 2:2252 (UCID-17133) 
MICROPROCESSORS/PROGRAMMING LANGUAGES 
User's a to the LLL basic interpretere, 2:2250 (UCID- 


MICROPROCESSORS/USES 
Microcomputer systems for chemical process control, 2:2256 
MICROPULSATIONS 
See PULSATIONS 
MICROWAVE RADIATION/USES 

Application of microwaves to testing of nonmetallic materials 
and structural waves, 2:1369 (ORNL-tr-4147) 

MIDDLE EAST/INTERNATIONAL COOPERATION 

Interdependence and the world energy picture (Arab nations 
and West), 2:897 

MILK/CONTAMINATION 

Physiological studies of environmental pollutants. Progress 

he" September 1, 1975-May 31, 1976 (?"°Po, Pb, ”'TI, 
%2n), 2:1710 (COO-2784-1) 
MILK/RADIATION MONITORING 

Environmental monitoring report for the Nevada Test Site and 
other test areas used for underground nuclear detonations, 
January-December 1975 (Gamma radiation, Xe, “Kr, *H), 
2:1492 (EMSL-LV-539-4) 

Safety and Environmental Protection Division 1975 
environmental monitoring report, 2:1488 (BNL-21320) 

MILK/RADIOACTIVITY 

Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and 7Be, ®Zr, "Cs, “Ce, and 
Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306(App.)) 

Health and Safety Laboratory environmental quarterly, March 1- 
June 1, 1976 (Fallout, natural radioactivity, and lead in 
environmental samples from USA, India, and Taiwan during 
1976), 2:1495 (HASL-306) 

MILK/RADIONUCLIDE KINETICS 

Radioiodine prediction model for nuclear tests (Radiation dose 

to human thyroid), 2:1493 (EPA-600/4-76-027) 
MILKY WAY/COSMOLOGICAL MODELS 

Galactic evolution models and the Rhenium-187/Osmium-187 

chronometer: A greater age for the galaxy, 2:1793 
MILKY WAY/GALACTIC EVOLUTION 

Galactic evolution models and the Rhenium-187/Osmium-187 

chronometer: A greater age for the galaxy, 2:1793 
MILLSTONE-1 REACTOR/SOCIO-ECONOMIC FACTORS 

Socioeconomic effects of operating reactors on two host 
communities: a case study of Pilgrim and Millstone, 2:726 
(CONF-760722-1) 

MINERAL WASTES/RECYCLING 
Steam-cured bricks from industrial mineral wastes, 2:1376 (BM- 
RI-7856) 
MINERALS 
See also CLAYS 
SPINELS 
MINERALS/BIBLIOGRAPHIES 

Mineral and energy production in a geographic context: a select 

bibliography, 2:840 
MINERS/HEALTH HAZARDS 
Evaluation and control of radon daughter hazards in uranium 
mines, 2:1655 (NIOSH-75-117) 
MINES 
See also COAL MINES 
URANIUM MINES 
MINES/HEALTH HAZARDS 
Mercury-selenium association in persons exposed to inorganic 
mercury, 2:1570 (EUR-5360( Vol.1)) 
MINING 
See also COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/BIBLIOGRAPHIES 
Mineral and energy production in a geographic context: a select 
bibli y, 2:840 
MINING/DATA COMPILATION 
Annual report for year 1975 (Division of Mines and Quarries), 


2:835 
MINING/ENVIRONMENTAL EFFECTS 
Impact of a lead mining-smelting complex on the forest-floor 
litter arthropod fauna in the new lead belt region of southeast 
Missouri, 2:1512 (ORNL/NSF/EATC-30) 
MINING EQUIPMENT/OPTIMIZATION 
Economic analysis of shovels and draglines used in U.S. surface 
coal mines, 28 80 (NP-20999) 
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MINING EQUIPMENT/SIMULATION 


Design optimization in underground coal systems. Interim report, 


January-March 1976 (Longwall method), 2:78 (FE-1231-4) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSILES/TRAJECTORIES 
Sandia Laboratories hybrid computer and motion simulator 
facilities, 2:1261 (SAND-76-0091) 
MITOCHONDRIA/BIOCHEMICAL REACTION KINETICS 
Mitochondrial phenotypes and genotypes in yeast. Technical 
annual p yy September 1, 1975-August 31, 1976, 
2:1596 (COO-351 


MITOCHONDRIA/ELECTRON MICROSCOPY 
Electron microscopic analysis of mitochondrial DNA sequences 
from petite and grande yeast, 2:1580 (CONF-760568-2) 
MIUS 
(Modular Integrated Utility Systems.) 
MIUS/ECONOMICS 
MIUS systems analysis: the effects of thermal energy storage and 
solid waste incineration options on MIUS cost and fuel 
consumption (Water for thermal energy storage (TES)), 2:833 
(ORNL/HUD/MIUS-26) 
MIUS/ENERGY CONSERVATION 
Energy conservation potential of modular integrated utility 
systems (MIUS) — garden apartment complex), 2:832 
(CONF-760906-13 
MIUS/THERMAL ENERGY STORAGE EQUIPMENT 
MIUS systems analysis: the effects of thermal energy storage and 
solid waste incineration options on MIUS cost and fuel 
consumption (Water for thermal energy storage (TES)), 2:833 
(ORNL/HUD/MIUS-26) 
MIXED OXIDE FUEL FABRICATION PLANTS/IAEA 
SAFEGUARDS 
Safeguards implementation practices for a model mixed oxide 
recycle fuel fabrication facility, 2:324 (BNL-21409) 
MIXED OXIDE FUEL FABRICATION PLANTS/NUCLEAR 
MATERIALS MANAGEMENT 
Design information questionnaire for a model mixed oxide fuel 
fabrication facility (IAEA form), 2:323 (BNL-21408) 
MIXERS/DESIGN 
Dual channel mixer, 2:1406 (BDX-613-1282) 
MODELS (ATOMIC) 
See ATOMIC MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PARTICLE) 
See PARTICLE MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (SHELL) 
See SHELL MODELS 
MODELS (STATISTICAL) 
See STATISTICAL MODELS 
MOLDS 
See FUNGI 
MOLECULAR BEAMS/BEAM MONITORING 
Modulation method for detection of molecular beams, 2:1806 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR MODELS/WAVE FUNCTIONS 
Analytical solutions for laser excitation of multilevel systems in 
the rotating-wave = 2:1855 
MOLECULAR ORBITAL MODEL 
See ATOMIC MODELS 
MOLECULES 
MOLECULAR STRUCTURE/RADIOSENSITIVITY EFFECTS 
Influence of the length of the carbon chain in the aliphatic series 
por diisothiuronium compounds on the donor properties and 
ioprotector activity (Gamma radiation, mice, hamster cells, 
dito ijuronium propane, diisothiuroniumpentane), 2:1691 
(ERDA-tr-151) 
MOLECULAR STRUCTURE/REVIEWS 
Symmetry in nucleic acid structure and its role in protein- 
nucleic acid interactions, 2:1585 
MOLECULAR STRUCTURE/SYMMETRY 
Symmetry in nucleic acid structure and its role in protein- 
nucleic acid interactions, 2:1585 
MOLECULE COLLISIONS/CHEMICAL REACTION oe 
Semiclassical theory for non-separable systems: construction of 
"'good"’ action-angle variables for cl rate constants, 
2:1146 (LBL-4991) 
MOLECULES/BIOLOGICAL RADIATION EFFECTS 
Radiation and bioph studies on cells and viruses. ~er| 
report, 1 April 1975-31 March 1976 (Gamma radiatio 
particle beams, alpha particles), 2:1632 (ORO-2832-171) 
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MOLYBDENUM SULFIDES/PHONONS 


MOLECULES/DISSOCIATION 
rmal dissociation and recombination of polyatomic 
molecules, 2:1226 
MOLECULES/ELECTRONIC STRUCTURE 
User’s manual for EXALPHA (a code for calculating electronic 
properties of molecules) (Muscatel code, a ¥ scattered 
electron approximation), 2:1852 (SAND-76-82 ) 
MOLECULES/LASER ISOTOPE SEPARATION 
Separation of isotopes in a strong infrared laser field, 2:334 
MOLECULES/RECOMBINATION 
Thermal dissociation and recombination of polyatomic 
molecules, 2:1226 
MOLLUSCS/OVULATION 
Reproduction of Corbicula leana prime, 2:1577 (ORNL-tr-4186) 
MOLLUSCS/RADIONUCLIDE KINETICS 
Nuclear Chemistry Research. Annual progress report, | January- 
31 December 1975 (Summaries of research activities at 
Pittsburgh panne J 2:2014 (COO-3427-14) 
MOLLUSCS/REPRODUCTION 
Reproduction of Corbicula leana prime, 2:1577 (ORNL-tr-4186) 
MOLTEN SALT PROCESS 
See KELLOGG PROCESS 
MOLTEN SALT REACTORS/COMPARATIVE EVALUATIONS 
Evaluation of alternative nuclear strategies, 2:595 
MOLTEN SALT REACTORS/FUEL CYCLE 
Molten-salt converter reactors, 2:655 
MOLTEN SALT REACTORS/SECONDARY COOLANT 
CIRCUITS 
Method for preventing tritium contamination of secondary salt 
and steam in a molten salt reactor (Patent), 2:609 
MOLTEN SALTS/CORROSIVE EFFECTS 
Hot-pressing and hot-corrosion of MoSi,, 2:1079 
MOLTEN SALTS/THERMODYNAMIC PROPERTIES 
Application of molecular dynamics computations to the 
conformal ionic solution theory: Thermodynamics of binary 
molten salt mixtures, 2:1161 
MOLYBDATES/CHEMICAL REACTIONS 
Chemical behavior of oxide fuels; vaporization and stoichiometry 
of carbide and nitride fuels; trapping by lithium in fusion 
reactors, 2:266 (ANL-75-48) 
MOLYBDATES/CRYSTAL STRUCTURE 
Crystal forms of the double molybdates of potassium with 
samarium, europium, and gadolinium KLn (MoOQ,)2, 2:1106 
Crystal structure of KzTh(MoO,);, 2:1104 
MOLYBDENUM/CHEMICAL ANALYSIS 
Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spectrography, 2:1135 (INER-0201) 
MOLYBDENUM/SEALS 
Development of a low-permeability glass-ceramic to seal to 
molybdenum (For long-life vacuum tubes), 2:982 (SAND-74- 
0140) 
MOLYBDENUM ALLOYS 
See also ALLOY-A-286 
ALLOY-IN-100 
HASTELLOYS 
INCONEL 617 
INCONEL 718 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/CORROSION RESISTANCE 
Review of the early AP penetrator work at LASL which led to 
the selection of U-3/4 Ti alloy, 2:265 (LA-UR-76-1614) 
MOLYBDENUM ALLOYS/MECHANICAL PROPERTIES 
Review of the early AP penetrator work at LASL which led to 
the selection of U-3/4 Ti alloy, 2:265 (LA-UR-76-1614) 
MOLYBDENUM ALLOYS/SUPERCONDUCTIVITY 
Annual progress report, May 1, 1975-Aril 30, 1976, 2:1026 
(UCSD-34P227XS5) 
MOLYBDENUM COMPLEXES/ABSORPTION SPECTRA 
Electronic spectra of crystals of dimolybdenum tetraformate and 
ee ion (15°K and 300°K), 
MOLYBDENUM COMPLEXES/ENERGY-LEVEL 


Electronic spectra of crystals of dimolybdenum tetraformate and 
= lybd (II) ion (15°K and 300°K), 
MOLYBDENUM SELENIDES/PHONONS 
Inelastic neutron scattering studies of the phonon spectra of 
Chevrel superconductors (SnMo,S,, PbMo,S,, Mo,Sés, 
Pb,..M ), 2:1110 (CONF-760464-3) 
MOLYBDENUM SILICIDES/CORROSION 
Hot-pressing and hot-corrosion of MoSi,, 2:1079 
MOLYBDENUM SILICIDES/HOT 
Hot-pressing and hot-corrosion of MoSi,, 2:1079 
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MOLYBDENUM SULFIDES/PHONONS 
Inelastic neutron scattering studies of the phonon spectra of 
agp hase superconductors (SnMo,S,, PbMo,S,, Mo,Se,, 
fy 2: 14 10 (CONF-760464-3) 
MONITORS (FAILED ELEMENTS) 
See FAILED El ELEMENT MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONTANA/URANIUM 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending December 31, 1975, 2:846 (GIBX.-1 1(76)) 
MONTE CARLO METHOD 
Monte Carlo variance reduction study, 2:2084 (N-75-29818) 
MOS TRANSISTORS/FABRICATION 
Prevention of CMOS latch-up by gold doping, 2:1404 (SAND- 
76-5296) 
MOS TRANSISTORS/PHYSICAL RADIATION EFFECTS 
Effects of ionizing radiation on the characteristics of metal- 
oxide-silicon structures. Final report, 9 Aug 1974-9 Mar 1975, 
2:1115 (AD-A-015292) 
Field oxide inversion effects in irradiated CMOS devices, 2:1405 
(SAND-76-5410) 
MOS TRANSISTORS/RADIATION HARDENING 
Prevention of CMOS latch-up by gold doping, 2:1404 (SAND- 
76-5296) 
MOTHS/RADIOSTERILIZATION 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
MOTION 
See also GROUND MOTION 
MOTION/SIMULATION 
Sandia Laboratories hybrid computer and motion simulator 
facilities, 2:1261 (SAND-76-0091) 
F 


( Methyltetrahydrofuran.) 
MTHF/PHOTOLYSIS 
Radiolytic and photolytic production and decay of radicals in 
adamantane and solutions of 2-methyltetrahydrofuran, 2- 
methyltetrahydrothiophene, and tetrahydrothiophene in 
adamantane. Conformation equilibrium of the 2- 
methyltetrahydrothiophene radical (77 and 295°K), 2:1200 
MTHF/RADIOLYSIS 
Radiolytic and photolytic production and decay of radicals in 
adamantane and solutions of 2-methyltetrahydrofuran, 2- 
methyltetrahydrothiophene, and tetrahydrothiophene in 
adamantane. Conformation equilibrium of the 2- 
methyltetrahydrothiophene radical (77 and 295°K), 2:1200 
MUEHLEBERG REACTOR/PERFORMANCE 
Operating experience with Swiss nuclear power plants., 2:568 
MULE DEER 
See DEER 
MULTI-CHANNEL ANALYZERS/EQUIPMENT INTERFACES 
Interface for routine spectral display from several liquid 
scintillation counters, 2:1399 (LBL-4832) 
MULTICHARGED IONS 
See also HYDROGEN IONS 3 PLUS 
MULTICHARGED IONS/MEETINGS 
Atomic spectroscopy sympsoium, Gaithersburg, Maryland, 
September 23-26, 1975 (Program, abstracts, and author 
index), 2:1803 (CONF-7509131-(Abst.)) 
MULTIPERIPHERAL MODEL/REVIEWS 
Diffraction scattering of hadrons: The theoretical outlook 


(re PERIPHERAL unitarity), 2:1941 
MULTIPERIPHERAL Pasian MOMENTUM 
Particle production at large transverse momenta: a parton-free 
roach, 2:1914 (RLO-2041-124) 
PRODUCTION THEORY 


MULTIPLE 
Transport approach to multiparticle uction: Collective 
henomena and renormalization effects, 2:1922 


yond petroleum: a cost-benefit and implementation 
comparison of alternative non-petroleum energy chains. 
Volume I. Biomass energy chains. Final report, ioutt Ming 1974, 
2:378 (NP-20894) 
MUNICIPAL WASTES/COMBUSTION 
Beyond : a cost-benefit and implementation 
comparison of alternative non-petroleum energy chains. 
Volume I. Biomass energy chains. Final report, May 1974, 
2:378 (NP-20894) 
MUNICIPAL WASTES/ENVIRONMENTAL EFFECTS 
National Pollutant Discharge Elimination System adjudicatory 
hearing ———- decisions of the administrator and 
counsel. Volume 1. September 1974- 
December e978 2:1568 (NP-21119) 
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MUNICIPAL WASTES/PYROLYSIS 
Beyond petroleum: a cost-benefit and implementation 
seers my ge a alternative non-petroleum energy chains. 
Volume I. ass energy chains. Final report, May 1974, 
2:378 (NP-20894) 


MUNICIPAL WASTES/WASTE MANAGEMENT 
National Pollutant Discharge Elimination System adjudicatory 
hearing Ss decisions of the administrator and 
decisions of the general counsel. Volume |. September 1974- 
December 1975, 2:1568 (NP-21119) 
MUNICIPAL WASTES/WASTE PROCESSING 
Assessment of explosion hazards in refuse shredders, 2:1377 
(ERDA-76-71) 
Energy from municipal refuse: a comparison of ten processes. 
| a Technology Center of Columbia University study), 
MUON PAIRS/PAIR PRODUCTION 
Dimuon production in a quark-parton model (Cross sections, 
bounds, positivity, symmetry), 2:1939 
MUON PAIRS/PARTICLE PRODUCTION 
Dimuon events, 2:1936 
Dimuon production in the rho, J, and continuum regions, 2:1895 
Review of neutrino physics at Fermilab from the perspective of 
the Caltech-Fermilab experiment. Lecture 2, 2:1879 
World of basic attributes: valency and color (Scale invariance, 
structure functions, quarks), 2:1917 
MUON-DEUTERON INTERACTIONS/INELASTIC 
SCATTERING 
Measurement of nucleon structure function in muon scattering 
at 147 GeV/c, 2:1870 
MUONIC ATOMS/RESEARCH PROGRAMS 
Research in nuclear physics at low and intermediate energies, 
and x rays. Progress report, November 1, 1976-October 31, 
1977 (Summaries of research activities at California Institute 
of Technology), 2:2036 (CALT-63-257) 
MUSCLES 
See also MYOCARDIUM 
MUSCLES/RADIATION DOSES 
Animal investigation program 1972 annual report ('*"I, ""Cs, 
Zr, Sr, ™*Pu, Pu, Hg, U, °H in tissues), 2:1498 (NERC- 
LV-539-35) 
MUSCLES/RADIATION MONITORING 
Animal investigation program 1972 annual report (""I, "Cs, 
Zr, Sr, Pu, ™*Pu, Hg, U, °H in tissues), 2:1498 (NERC- 
LV-539-35) 
MUSCLES/RADIOCHEMICAL ANALYSIS 
Animal investigation p’ 1972 annual report (""I, "Cs, 
Zr, Sr, , Pu, g, U, 3H in tissues), 2:1498 (NERC- 
LV-539-35) 
MUSSELS 
See MOLLUSCS 
MUTAGENESIS/BIOCHEMICAL REACTION KINETICS 
Mechanism-oriented research in the evaluation of health 
problems of energy technologies, 2:1579 (BNL-21439) 
MUTAGENS/TOXICITY 
Cellular heredity in haploid cultures of somatic cells. Annual 
progress report, March 1, 1975-March 31, 1976 (UV 
radiation), 2:1630 (COO-3110-23) 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
DOMINANT MUTATIONS 
LETHAL MUTATIONS 
Regulations of enzymes in animals: effects of developmental 
processes, cancer and radiation. report X, | May 
1975-30 April 1976, 2:1598 (COO-3085-51) 
MUTATIONS, IOINDUCTION 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
Cellular heredity in haploid cultures of aw 
progress report, March 1, 1975-March 31, 1 ( 
radiation), 2:1630 (COO-3110- 23) 
Development of new techniques of using irradiation in the 
genetic ee. a 


tic and Tot 1650 cal ress 
report, May 1, 1995-A April 30, 1976, 2:1654 (SRO-63 -5) 


Radiation-induced mutations at mouse hemoglobin loci (X 
radiation), 2:1698 
MX Pe ene MAGNETS 
MX magnet s Electrical and engineering design 
chastackesh, 2: 2:2224 (UCRL- 78335) ‘ 
MYOCARDIAL INFARCTION/DIA GNOSIS 
Rationale and i 


ls for m ial imaging 





yocard 

(TI, /sup 99m/Tc), 2:1613 (UCLA-12-1073) 

MY YOCARDIUM/SCINTISCANNING ; 

Rationale and radi lor myocardial imagin; 
(™ TI, /sup 99m/Tc), 2:1613 MUCLA-LZ1073) 
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NAPHTHA/POLYMERIZATION 

Aromatic oils by thermal polymerization of refinery streams 

(Patent), 2:117 

NARORA-1 REACTOR/PRESSURE SUPPRESSION 

Vapour suppression pool experiments, 2:618 (BARC/I-350) 
NARORA-2 REACTOR/PRESSURE SUPPRESSION 

Vapour suppression pool experiments, 2:618 (BARC/I-350) 
NASA 


(National Aeronautics and Space Administration.) 
NASA/WIND TURBINES 
100 kW experimental wind turbine: simulation of starting, 
overspeed, and shutdown characteristics, 2:538 (NASA-TM- 
X-71864) 

Fabrication and assembly of the ERDA/NASA 100-kilowatt 
experimental wind turbine, 2:536 (NASA-TM-X-3390) 
Large experimental wind turbines: where we are now, 2:539 

(NASA-TM-X-71890) 
Plans and status of the NASA-Lewis Research Center wind 
energy project, 2:537 (NASA-TM-X-71701) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/BY-PRODUCTS 
Petrochemicals in Texas, 1972. Special project C, final report, 
2:148 (NSF-RA-N-74-259) 
NATURAL GAS/CHARGES 
1515, 1600, and Capitol Hill (President’s address to AGA 
general session), 2:175 
Energy conservation through underground gas storage, 2:215 
Estimating loads for individual consumers in a retail gas 
distribution system, 2:166 
Intrastate natural gas prices of FPC jurisdictional natural gas 
companies selling more than one million MCF per year in 
interstate commerce: summary by state and FPC gas pricing 
area, July to December 1975, 2:899 
SNG supply and demand, 2:177 
NATURAL GAS/CHEMICAL COMPOSITION 
Gas quality control and analysis, 2:180 
NATURAL GAS/CHEMICAL EXPLOSIONS 
Physical description of coal mine explosions, 2:89 
NATURAL GAS/COMBUSTION 
AGA research related to appliance utilization., 2:219 
Measurements of three velocity components in a model furnace 
with and without combustion, 2:220 
Temperature and density gradient changes arising with the 
precessing vortex core and vortex breakdown in swirl burners, 
:222 


NATURAL GAS/CONDENSATES 
Condensate formation in natural gas pipelines, 2:209 
NATURAL GAS/CONSUMPTION RATES 
Energy conservation through underground gas storage, 2:215 
Estimating loads for individual consumers in a retail gas 
distribution system, 2:166 
Possibilities for increased underground gas storage along the 
Atlantic seaboard, 2:216 
SNG supply and demand, 2:177 
NATURAL GAS/DATA 
Petroleum developments in New Mexico, 1974, 2:109 (NP- 


20950) 
NATURAL GAS/DEMAND FACTORS 
Role of natural gas in energy conservation, 2:178 
NATURAL GAS/DISTRIBUTION 
Calculating optimum pipeline operations, 2:200 
Computer program GANESI: description of a computer program 
for the simulation of unsteady flows in gas distribution 
networks, 2:179 (KFK-PDV-66) 
Gas dispatch minicomputer nine years after, 2:203 
Gas flow formulas: strengths, weaknesses, and practical 
applications, 2:189 
Monte carlo simulation in the design of a pipeline system, 2:199 
Sonic nozzles in distribution metering, 2:190 
User evaluation of distribution system components, 2:187 
NATURAL GAS/ECONOMIC ELASTICITY 
Role of natural gas in energy conservation, 2:178 
NATURAL GAS/ECONOMICS 
Gas supply and curtailment policy from a regulator's point of 
view, 2:173 
NATURAL GAS/ENERGY SHORTAGES 
Administration of energy shortages: natural gas and petroleum 
(Book), 2:881 
NATURAL GAS/FIRE HAZARDS 
Volume of flammable mixture resulting from the atmospheric 
dispersion of a leak or spill, 2:218 


NATURAL GAS INDUSTRY/INTERNATIONAL 


NATURAL GAS/FLAMES 
Fluctuating temperature and pressure effects on the noise output 
of swirl burners, 2:1246 
Laser anemometer measurements in flames with swirl, 2:221 
NATURAL GAS/FLOW MODELS 
Gas flow formulas: strengths, weaknesses, and practical 
applications, 2:189 
NATURAL GAS/ISOTOPE RATIO 
Carbon isotopes in oil-gas geology, 2:1 10 (N-75-27563) 
NATURAL GAS/MARKET 
Main line natural gas sales to industrial users: 1974, 2:165 (NP- 
21130) 
NATURAL GAS/ODOR 
Use of customer odor complaints in determining adequacy of 
odorization, 2:186 
NATURAL GAS/PERFORMANCE 
Performance characteristics of alternate fueled vehicles, 2:978 
NATURAL GAS/PIPELINES 
Effect and control of corrosion in gas storage wells and lines, 
2:214 
NATURAL GAS/PRODUCTION 
Gas production from coalbeds: accomplishments and prospects, 
2:58 
Gas supply and curtailment policy from a regulator's point of 
view, 2:173 
Possibilities for increased underground gas storage along the 
Atlantic seaboard, 2:216 
NATURAL GAS/QUALITY CONTROL 
Gas quality control and analysis, 2:180 
NATURAL GAS/REGULATIONS 
Gas supply and curtailment policy from a regulator’s point of 
view, 2:173 
NATURAL GAS/RESEARCH PROGRAMS 
Fossil Energy Research Program of the Energy Research and 
Development Administration, FY 1977, 2:1 (ERDA-76-63) 
NATURAL GAS/RESERVES 
SNG supply and demand, 2:177 
NATURAL GAS/STORAGE 
Current NIOSH activities in the development of criteria 
documents, 2:213 
Effect and control of corrosion in gas storage wells and lines, 
2:214 
Energy conservation through underground gas storage, 2:215 
Fully automated gas storage field, 2:195 
Possibilities for increased underground gas storage along the 
Atlantic seaboard, 2:216 
Use of storage field automation by the reservoir engineer 
(Remote terminal unit-RTU), 2:217 
NATURAL GAS/TRANSPORT 
Construction of offshore platforms and pipelines in deep water 
and adverse environmental conditions, 2:159 
Controlling a 25,000 h.p. gas compressor station with a mini- 
computer, 2:194 
Digital computers for gas measuring systems, 2:211 
Effect and control of pulsation in gas measurement, 2:212 
Fingerpointing user style, 2:905 
Polar gas project: progress report, 2:210 
Static electricity and lightning effects on plastic pipe, 2:192 
NATURAL GAS/USES 
Controlling a 25,000 h.p. gas compressor station with a mini- 
computer, 2:194 
NATURAL GAS INDUSTRY/CHARGES 
Intrastate natural gas prices of FPC jurisdictional natural gas 
companies selling more than one million MCF per year in 
interstate commerce: summary by state and FPC gas pricing 
area, July to December 1975, 2:899 
NATURAL GAS INDUSTRY/CONTRACTS 
Lng from Indonesia: pros and problems (Pertamina), 2:171 
NATURAL GAS INDUSTRY/ECONOMICS 
Capital requirements for the natural industry, 2:168 
Deep onshore drilling prospects for the lower 48 states, 2:157 
SNG supply and demand, 2:177 
NATURAL GAS INDUSTRY/ENERGY CONSERVATION 
——- conservation through underground storage, 2:215 
NATURAL GAS INDUSTRY/ENERGY ICY 
ration confidence, 2:172 
NATURAL GAS INDUSTRY/FINANCING 
Lng from Indonesia: prospects and problems (Pertamina), 2:171 
Operation confidence, 2:172 
Trans-Alaska project, 2:158 
NATURAL GAS INDUSTRY/GOVERNMENT POLICIES 
Can the private gas utility survive (Government takeover of 
ublic utilities), 2:176 
NATURAL GAS INDUSTRY/INDUSTRIAL PLANTS 
a of SNG at Boston Gas: reasons, experiences, opinions, 





NATURAL GAS INDUSTRY/INTERNATIONAL 


NATURAL GAS INDUSTRY/INTERNATIONAL 
AGREEMENTS 
Status of international standards for LNG water transportation: 
the IMCO code for liquefied tankers, 2:207 
NATURAL GAS INDU Y TERIALS HANDLING 
Material handling methods and innovations, 2:170 
NATURAL GAS INDUSTRY/OFFSHORE DRILLING 
Additional considerations for offshore measurement, 2:160 
NATURAL GAS INDUSTRY/PIPELINES 
— considerations for offshore measurement, 2:160 
ring effects in LNG lines, 2:205 
NAT RAL GAS INDUSTRY/REGULATIONS 
1515, 1600, and Capitol Hill (President’s address to AGA 
general session), 2:175 
Canadian energy developments, 2:896 
Deep onshore drilling prospects for the lower 48 states, 2:157 
Energy conservation through underground gas storage, 2:215 
Gas supply and curtailment policy from a regulator's point of 
view, 2:173 
Operation confidence, 2:172 
SNG supply and demand, 2:177 
NATURAL GAS INDUSTRY/REGULATORY GUIDES 
Considerations relating to fire protection requirements for LNG 
plants, 2:164 
NATURAL GAS INDUSTRY/SAFETY ENGINEERING 
Experiences of receiving and unloading LNG from an LNG 
barge, 2:204 
NATURAL GAS INDUSTRY/SAFETY STANDARDS 
Effect and control of corrosion in gas storage wells and lines, 
2:214 
NATURAL GAS INDUSTRY/TRANSPORTATION SYSTEMS 
Experiences of receiving and unloading LNG from an LNG 
barge, 2:204 
NATURAL GAS PROCESSING PLANTS/DESIGN 
Condensate formation in natural gas pipelines, 2:209 
NATURAL GAS WELLS/CLEANING 
Method for stimulating wells completed in oil bearing earth 
formations (Patent), 2:138 
NATURAL GAS WELLS/PRODUCTIVITY 
Deep onshore drilling prospects for the lower 48 states, 2:157 
NATURAL GAS WELLS/WELL LOGGING 
New casing inspection log (Pipe analysis log-PAL), 2:161 
NATURAL GAS WELLS/WELL STIMULATION 
Method for stimulating wells completed in oil bearing earth 
formations (Patent), 2:138 
NATURAL RADIOACTIVITY 
(For unspecified naturally occuring radioisotopes only; not for 
BACKGROUND RADIATION.) 
NATURAL RADIOACTIVITY/RADIATION MONITORING 
Health and Safety Laboratory environmental quarterly, March 1- 
June 1, 1976 (Fallout, natural radioactivity, and lead in 
environmental samples from USA, India, and Taiwan during 
1976), 2:1495 (HASL- 306) 
NATURAL URANIUM/DEMAND FACTORS 
Future relationship of uranium supply and enrichment, 2:261 
(GJO-108(75)) 
NEODYMIUM/ELASTICITY 
Elastic constants of neodymium single crystals in the 
temperature range 4.2-300 K, 2:1017 
NEODYMIUM 142 TARGET/ALPHA REACTIONS 
Interaction sizes of the even neodymium isotopes from elastic a 
scattering (Differential cross sections, 11-19 MeV), 2:2041 
NEODYMIUM 142 TARGET/NUCLEAR RADII 
Interaction sizes of the even neodymium isotopes from elastic a 
scattering (Differential cross sections, 11-19 MeV), 2:2041 
NEODYMIUM 144 TARGET/ALPHA REACTIONS 
Interaction sizes of the even neodymium isotopes from elastic a 
scattering (Differential cross sections, 11-19 MeV), 2:2041 
NEODYMIUM 144 TARGET/NUCLEAR RADII 
Interaction sizes of the even neodymium isotopes from elastic a 
scattering (Differential cross sections, 11-19 MeV), 2:2041 
NEODYMIUM 146/ALPHA REACTIONS 
Interaction sizes of the even neodymium isotopes from elastic a 
scattering (Differential cross sections, 11-19 MeV), 2:2041 
NEODYMIUM 146/NUCLEAR RADII 
Interaction sizes of the even neodymium isotopes from elastic a 
scattering (Differential cross sections, 11-19 MeV), 2:2041 
NEODYMIUM 148 TARGET/ALPHA REACTIONS 
Interaction sizes of the even neodymium isotopes from elastic a 
scattering (Differential cross sections, 11-19 MeV), 2:2041 
NEODYMIUM 148 TARGET/NUCLEAR RADII 
Interaction sizes of the even neodymium iso’ from elastic a 
scattering (Differential cross sections, 11-19 MeV), 2:2041 
NEODYMIUM 150/ENERGY LEVELS 
Nuclear Data sheets for A = 150, 2:2046 


ERA Vol. 2, No. 1 


NEODYMIUM 150 TARGET/ALPHA REACTIONS 
Interaction sizes od the even neodymium i from elastic a 
scattering (Differential cross sections, 11-19 MeV), 2:2041 
NEODYMIUM 150 TARGET/NUCLEAR RADII 
Interaction sizes of the even neodymium isotopes from elastic a 
eo nan ptm hn cross sections, 11-19 MeV), 2:2041 
HLORIDES/THERMODYNAMIC PROPERTIES 
ame» determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. I. The rare 
earth chlorides, 2:1158 
NEODYMIUM LASERS/FEEDBACK 
— — subnanosecond blast shutter, 2:1293 (SAND-76- 
) 
NEODYMIUM LASERS/FREQUENCY CONVERTERS 
Laser frequency doubling in the presence of small-scale beam 
breakup, 2:1326 
NEODYMIUM LASERS/OPTICAL SYSTEMS 
Lasers and laser applications, 2:1299 (UCRL-52000-76-1) 
NEODYMIUM LASERS/PULSE TECHNIQUES 
Synchronizable actively mode-locked Nd:glass laser, 2:1359 
NEON/ATOM-MOLECULE COLLISIONS 
Information theoretic analysis of single collision energy transfer 
from highly vibrationally excited KBr , 2:1844 
NEON/CRYSTAL LATTICES 
Lattice dynamics of neon at high pressure (Phonon dispersion 
relations; Grueneisen parameter), 2:1141 (BNL-21390) 
NEON/ELECTRON COLLISIONS 
Inelastic-collision cross sections for Ne (Dipole oscillator 
strength), 2:1823 (ANL-76-66) 
NEON/HOT ATOM CHEMISTRY 
Vibration to translation energy transfer from excited 
cyclobutane chemically activated by nuclear recoil reaction, 
2:1210 
NEON/ION-ATOM COLLISIONS 
Evidence for nonstatistical population of configurations in Li- 
like neon following Cl/sup 13+/ yields Ne collisions, 2:1848 
NEON 20/ENERGY LEVELS 
Alpha-transfer reactions in light nuclei. Ill. ("Li, t) stripping 
reaction (38 MeV, exact finite-range coupled channel Born 
approximation analysis), 2:2005 
NEON IONS/ION-ATOM COLLISIONS 
Technical progress report, October 1, 1974-September 30, 1975 
(Summaries of research activities at Wisconsin Univ.), 2:1824 
(COO-7B-15) 
NEOPENTANE 
See 2-2-DIMETHYLPROPANE 
NEOPLASMS 
See also HEPATOMAS 
NEOPLASMS/AGE DEPENDENCE 
Age incidence and site distribution of mammary dysplasias in 
young beagle bitches, 2:1615 
NEOPLASMS/BIOLOGICAL RADIATION EFFECTS 
Content of DNA in cancerous tumours of the breast before and 
after large-fractionated irradiation, 2:1661 
NEOPLASMS/CHROMOSOMAL ABERRATIONS 
Are chromosomal changes related to etiologic agents, 2:1591 
(FMI-1000-767 ) 
NEOPLASMS/DIAGNOSIS 
Radiopharmaceuticals and tumor detection (Evaluation of 
radiopharmaceuticals for tumor scintiscanning), 2:1609 (BNL- 
21652) 
NEOPLASMS/DISTRIBUTION 
— ee and site distribution of mammary dysplasias in 
ig beagle bitches, 2:1615 
NEOPLASMS/ETIOLOGY 
Are chromosomal changes related to etiologic agents, 2:1591 
(FMI-1000-767 ) 
NEOPLASMS/IMMUNE REACTIONS 
Facilitation of transplantation by serum factors. Progress report, 
April 1, 1975-March 31, 1976, 2:1597 (SAN-779X5) 
NEOPLASMS/RADIOINDUCTION 
Dose response curve for tumor induction with single and split 
doses of 10 MeV protons, 2:1665 (COO-3380-25) 
Tumor and injury responses of rat skin after sieve pattern x 
irradiation, 2:1697 
Tumorigeme action of beta, proton, electron and alpha radiation 
in rat skin. Comprehensive progress report, August 1, 1973- 
July 31, 1976 (UV radiation), 2:1666 (COO-3380-26) 
NEOPLASMS/SPECTROPHOTOMETRY 
Content of DNA in cancerous tumours of the breast before and 
after large-fractionated irradiation, 2:1661 
NEOPLASMS/TRANSPLANTS 
Regulations of enzymes in animals: effects of developmental 


rocesses, cancer and radiation ——— 
1975. 30 April 1976, 2:1598 (COO-3085-51) 
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NEPTUNIUM 237/GAMMA SPECTROSCOPY 
Determination of “*U, *5U, and #’Np in aluminum metal by 
gamma spectrometry, 2:1127 (KY-669) 
NEPTUNIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of neptunium Laves phases: High-field 
measurements on NpAI, and NpOs,, 2:1033 
NEPTUNIUM COMPLEXES/GROUND STATES 
Magnetic susceptibilities of uranocenes with hydrocarbon 
substituents and their electronic ground states, 2:1212 
NEPTUNIUM COMPLEXES/MAGNETIC SUSCEPTIBILITY 
Magnetic susceptibilities of uranocenes with hydrocarbon 
substituents and their electronic ground states, 2:1212 
NEPTUNIUM PERCHLORATES/RADIOLYSIS 
Pulse radiolysis studies of uranium( VI), neptunium( VI), 
neptunium(V), and plutonium(VI) in aqueous perchlorate 
media, 2:1207 
NEPTUNIUM PERCHLORATES/REDOX REACTIONS 
Pulse radiolysis studies of uranium( VI), neptunium(VI), 
neptunium(V), and plutonium(VI) in aqueous perchlorate 
media, 2:1207 
NEUTRAL CURRENTS 
(Neutral currents occur in a process where a lepton scatters off 
another particle, does not change its charge, and a heavy neutral 
particle is exchanged between the lepton and the particle from 
which it scatters.) 
Gauge theories: how does it stand, 2:1937 
Neutral current phenomenology, 2:1934 
NEUTRAL CURRENTS/RESEARCH PROGRAMS 
Review of neutrino physics at Fermilab from the perspective of 
the Caltech-Fermilab experiment. Lecture 3, 2:1880 
NEUTRAL CURRENTS/SOLAR RADIATION 
Elementary particles and high energy phenomena. Progress 
report, May 1975-April 1976, 2:1863 (COO-2114-22) 
NEUTRINO REACTIONS 
ZGS proposal: studies of v interactions in deuterium, 2:1887 
(COO-1428-430) 
NEUTRINO REACTIONS/RESEARCH PROGRAMS 
Review of neutrino physics at Fermilab from the perspective of 
the Caltech-Fermilab experiment. Lecture 1, 2:1878 
NEUTRINO-NEUTRON INTERACTIONS/QUASI-ELASTIC 
SCATTERING 
Observation of the reaction v/sub mu/+pyieldsy/sub mu/+p, 
2:1884 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
NEUTRINO-NEUTRON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS 
Dimuon events, 2:1936 
NEUTRINO-NUCLEON INTERACTIONS/CHARGED-CURRENT 
INTERACTIONS 
Strange particle production in neutrino interactions (Rate lower 
limits), 2:1876 (BNL-21512) 
NEUTRINO-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Deep inelastic inclusive weak and electromagnetic interactions, 
2:1865 
Neutral current phenomenology, 2:1934 
Review of neutrino physics at Fermilab from the perspective of 
the Caltech-Fermilab experiment. Lecture 5, 2:1882 
NEUTRINO-NUCLEON INTERACTIONS/ELASTIC 
SCATTERING 
Neutral current phenomenology, 2:1934 
NEUTRINO-NUCLEON INTERACTIONS/FINAL-STATE 
INTERACTIONS 
Recent results from the Argonne-Purdue neutrino experiment 
(Cross sections, angular distribution; charged and neutral 
currents), 2:1874 (ANL-HEP-CP-76-36) 
NEUTRINO-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Deep inelastic inclusive weak and electromagnetic interactions, 
2:1865 
Recent results from the Argonne-Purdue neutrino experiment 
(Cross sections, angular distribution; charged and neutral 
currents), 2:1874 (ANL-HEP-CP-76-36) 
NEUTRINO-NUCLEON INTERACTIONS/NEUTRAL 
CURRENTS 
Review of neutrino physics at Fermilab from the perspective of 
the Caltech-Fermilab experiment. Lecture 3, 2:1880 
NEUTRINO-NUCLEON INTERACTIONS/RESEARCH 
PROGRAMS 
Review of neutrino physics at Fermilab from the perspective of 
the Caltech-Fermilab experiment. Lecture 2, 2:1879 
NEUTRINO-NUCLEON [f RACTIONS/SCALING LAWS 
Review of neutrino physics at Fermilab from the perspective of 
the Caltech-Fermilab experiment. Lecture 4, 2:1881 


NEUTRON REACTIONS/DATA 


NEUTRINO-NUCLEON INTERACTIONS/TOTAL CROSS 

SECTIONS 

Review of neutrino physics at Fermilab from the perspective of 
the Caltech-Fermilab experiment. Lecture 4, 2:1881 

NEUTRINO-PROTON INT! CTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS/ELASTIC 

SCATTERING 

Analysis of elastic neutrino-proton scattering, 2:1940 

Observation of the reaction v/sub mu/+pyieldsy/sub mu/+p, 
2:1884 

Observation of elastic neutrino-proton scattering, 2:1886 

NEUTRINOS 
Gauge theories and neutrino interactions, 2:1935 
NE ON ABSORBERS/DOPPLER EFFECT 

Effect of equivalence on calculations of the doppler effect in 

thin lumped absorbers., 2:693 
NEUTRON ACTIVATION ANALYZERS/DESIGN 

Element analyzer utilizing neutron activation (Patent; nuclear 
reactor not required because only low neutron fluxes are 
needed), 2:1401 

NEUTRON DETECTION/DIELECTRIC TRACK DETECTORS 

Calibrated glass standards for fission track use, 2:1395 

NEUTRON DETECTORS 
See also ACTIVATION DETECTORS 
NEUTRON DETECTORS/SENSITIVITY 

Gated scintillator-photomultiplier neutron detector for time-of- 
flight measurements in the presence of a strong x-ray 
background, 2:1402 

NEUTRON DIFFUSION EQUATION 

SYN3D: a single-channel, spatial flux synthesis code for 
diffusion theory calculations, 2:685 (ANL-76-21) 

NEUTRON DIFFUSION EQUATION/NUMERICAL SOLUTION 

Partial current balance method: a local Green's function 
technique for the numerical solution of multidimensional 
neutron diffusion problems, 2:691 

NEUTRON DOSIMETRY/ACTIVATION DETECTORS 

Physics, radiation. Fast neutron activation dosimetry with TLDs 

(CaSO,:Dy), 2:1397 
NEUTRON DOSIMETRY/DIELECTRIC TRACK DETECTORS 

Some studies on the development and applications of recoil 
particle track amplification by electrochemical etching for fast 
neutron dosimetry. Progress report (For measuring neutron 
contamination in x-ray beams of medical accelerators), 2:1396 
(ORO-48 14-9) 

NEUTRON DOSIMETRY/THERMOLUMINESCENT 

DOSEMETERS 

Physics, radiation. Fast neutron activation dosimetry with TLDs 
(CaSO,:Dy), 2:1397 

NEUTRON REACTIONS 

Mn(n,xy) reaction cross section for incident neutron energies 
between 0.2 and 20.0 MeV, 2:2028 (ORNL/TM-5531) 

Re-measurement of the neutron-induced gamma-ray production 
cross sections for iron in the energy range 850 keV less than 
or equal to E/sub n/ less than or equal to 20.0 MeV (Tables), 
2:2027 (ORNL/TM-5416) 

NEUTRON REACTIONS/CAPTURE 

Evaluation and production testing of cross sections for “* ** 
*8Cm, 2:2063 (DP-MS-76-13) 

Ratio of neutron capture cross sections for “*Os and '*’Os at 25 
keV neutron energy, 2:2051 

Spin-state determinations and spacings of neutron resonances for 
70s and Os, 2:2049 

States in “Pu from the (n, y), (d, p), and (d, t) reactions, 
2:2062 

NEUTRON REACTIONS/CROSS SECTIONS 

218-group neutron cross-section library in the AMPX master 
interface format for criticality safety studies, 2:1990 
(ORNL/CSD/TM-4) 

AMPxX: a modular code system for generating coupled 
multigroup neutron-gamma libraries from ENDF/B, 2:2089 
(ORNL/TM-3706) 

Exact Doppler broadening of tabulated cross sections (SIGMA 1 
kernel broadening method), 2:1993 

LLL Evaluated Nuclear Data Library (ENDL): graphs of cross 
sections from the library. An in system for production 
of neutronics and photonics calculational constants. Volume 
15, Part B (v-bar, u-bar, xi, gamma, 198 targets), 2:2064 
(UCRL-50400( Vol.15)(Pt.B)) 

Tabular and graphical presentation of 175 neutron group 
constants derived from the LLL Evaluated Neutron Data 
Library (ENDL) (88 different materials), 2:2091 (UCRL- 
50400( Vol.16)(Rev.1)) 

NEUTRON REACTIONS/DATA 

LLL Evaluated Nuclear Data Library (ENDL): graphs of cross 

sections from the library. An integrated system for production 





NEUTRON REACTIONS/DATA 


of neutronics and or ae calculational constants. Volume 
15, Part B (v-bar, u-bar, xi, ma, 198 targets), 2:2064 
(UCRL-50400( Vol. 15)(Pt. 3) 
NEUTRON REACTIONS, 
Evaluation and uction testing 
*48Cm, 2:2063 (DP-MS-76-13) 
High resolution measurement of the *U to *°U fission cross 
section ratio between 2 Mev and 25 MeV, 2:2065 (CONF- 
760647-3) 
Search for evidence of antineutrino decays. II, 2:2067 
NEUTRON REACTIONS/INCLUSIVE INTERACTIONS 
Dimuon production in the rho, J, and continuum regions, 2:1895 
Search for narrow two-body enhancements at Fermilab, 2:1894 
NEUTRON REACTIONS/KNOCK-OUT REACTIONS 
New neutron-rich i : MW, 2:2055 
NEUTRON REACTIONS/PARTICLE PRODUCTION 
Photoproduction of psi by photons and hadrons, 2:1867 
NEUTRON REACTIONS/SCATTERING 
Polarization dependence of magnetic neutron scattering, 2:2085 
(BNL-21389) 
NEUTRON REACTIONS/THERMAL FISSION 
Low-energy fission systematics of the fermium isotopes: the 
transition from mass asymmetry at fermium-254 to symmetry 
at fermium-259 (Mass division, total kinetic energy release), 
2:2066 (LA-UR-76-1151) 
NEUTRON STARS/MAGNETOSPHERE 
Electron and proton regions in the magnetosphere of a charged 
rotating neutron star with a strong magnetic field, 2:1771 
NEUTRON STARS/PIONS MINUS 
Physics of neutron stars, 2:1769 (COO-3001-148) 
Theory of dense matter, 2:2075 (COO-3001-151) 
NEUTRON STARS/STAR MODELS 
Accretion onto magnetized neutron stars: Structure and 
interchange instability of a model magnetosphere, 2:1774 


of cross sections for ** 


NEUTRON STARS/STELLAR MAGNETOSPHERES 
Accretion onto magnetized neutron stars: Structure and 


interchange instability of a model magnetosphere, 2:1774 
NEUTRON TRANSPORT/DATA ANALYSIS 
218-group neutron cross-section library in the AMPX master 
interface format for criticality safety studies, 2:1990 
(ORNL/CSD/TM-4) 
NEUTRON TRANSPORT/GROUP CONSTANTS 
Tabular and graphical presentation of 175 neutron group 
constants derived from the LLL Evaluated Neutron Data 
Library (ENDL) (88 different materials), 2:2091 (UCRL- 
50400( Vol.16)(Rev.1)) 
NEUTRON TRANSPORT/MEAN FREE PATH 
Tabular and graphical presentation of 175 neutron group 
constants derived from the LLL Evaluated Neutron Data 
Library (ENDL) (88 different materials), 2:2091 (UCRL- 
50400( Vol.16)(Rev.1)) 
NEUTRON TRANSPORT THEORY/ALGORITHMS 
Neutronic rebalance algorithms for SIMMER, 2:689 (LA- 
NUREG-6365-MS) 
NEUTRON TRANSPORT THEORY/COMPUTER CODES 
AMPx: a modular code system for generating coupled 
multigroup neutron-gamma libraries from ENDF/B, 2:2089 
(ORNL/TM-3706) 
User’s guide for ICE (Produced intermixed cross sections), 
2:2088 (ORNL/CSD/TM-9) 
NEUTRON TRANSPORT THEORY/DISPERSION RELATIONS 
Transient phenomena in bounded fast multiplying assemblies, 


2:740 
NEUTRON TRANSPORT THEORY/FINITE ELEMENT 


METHOD 
No. 32, 9 September 1975-12 December 1975, 
2:2087 (COO-2262-32) 
NEUTRON TRANSPORT THEORY/RESEARCH PROGRAMS 
No. 32, 9 September 1975-12 December 1975, 
2:2087 (COO-2262-32) 
UTRONS 


See also FAST NEUTRONS 
FISSION NEUTRONS 
THERMAL NEUTRONS 
NEUTRONS/ELASTIC SCATTERING 
Neutron scattering studies of solid electrolytes, 2:1102 (BNL- 
21367) 
NEUTRONS/ELECTRIC DIPOLE MOMENTS 
Possible sensitivity increase of the installation for neutron 
electric di momentum measurement by means of ultracold 
21889 bn 
Y LOSSES 


neutrons, 
NEUTRONS/ENERG 
—- and presentation of 175 neutron group 
‘oocee the LLL Evaluated Neutron Data 
caer XENDL) (88 different materials), 2:2091 (UCRL- 
$0400( Vol.16)(Rev.1)) 


ERA Vol. 2, No. 1 


NEUTRONS/INELASTIC SCATTERING 
oo scattering studies of solid electrolytes, 2:1102 (BNL- 
7) 
NEVADA/GEOCHEMICAL SURVEYS 

Geothermal studies in northern Nevada, 2:502 (LBL-4451) 

Hydrogeochemical and stream-sediment survey (NURE). 
Preliminary report on the Walker River Basin Study 
(California/Nevada) (ERDA’s National Uranium Resources 
Evaluation Program), 2:252 (UCID-16911-P-1) 

Hydrogeochemical and stream-sediment survey (NURE). 
Preliminary report on the Winnemucca Dry Lake Basin pilot 
— (Nevada) (15 known uranium occurrences), 2:253 
(UCID-16911-P-2) 

Hydrogeochemical and stream-sediment survey (NURE). 
Preliminary report on the Smoke Creek Desert Basin pilot 
study (Nevada), 2:254 (UCID-16911-P-3) 

Hydrogeochemical and stream-sediment survey (NURE). 
Preliminary on the Cave Valley Basin pilot study 
(Nevada), 2:255 (UCID-16911-P-4) 

Hydrogeochemical and stream-sediment survey (NURE). 
Preliminary on the Roach Lake Basin pilot study 
(Nevada), 2:256 (UCID-16911-P-5} 

NEVADA/GEOLOGICAL SURVEYS 

Geothermal studies in northern a 2:502 (LBL-4451) 
NEVADA/GEOPHYSICAL SURVEYS 

Geothermal studies in northern Ponte 2:502 (LBL-4451) 
NEVADA/GEOTHERMAL EXPLORA 

Geothermal studies in northern ora in 2 502 (LBL-4451) 
NEVADA/GEOTHERMAL RESOURC 

Study of geothermal prospects in the AE United States, 
2:501 (NP-20997) 

NEVADA/URANIUM 

Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending December 31, 1975, 2:846 (GJBX-11(76)) 

NEVADA TEST SITE 

Animal investigation program 1972 annual report (""I, "Cs, 
*Zr, Sr, **Pu, Pu, Hg, U, *H in tissues), 2:1498 (NERC- 
LV-539-35) 

NEVADA TEST SITE/AERIAL MONITORING 

Environmental monitoring report for the Nevada Test Site and 
other test areas used for underground nuclear detonations, 
January-December 1975 (Gamma radiation, "Xe, “Kr, 3H), 
2:1492 (EMSL-LV-539-4) 

NEVADA TEST SITE/GEOLOGY 

Field trip to Nevada Test Site, 2:1521 (TID-27073) 

Method for stress determination in N, E, and T tunnels, Nevada 
Test Site, by hydraulic fracturing, with a comparison of 
overcoring methods, 2:1744 (USGS-474-222) 

NEVADA TEST SITE/HYDROLOGY 

Field trip to Nevada Test Site, 2: oe (TID-27073) 

NEVADA TEST SITE/RADIATION MONITORING 

Environmental monitoring report for the Nevada Test Site and 
other test areas used for underground nuclear detonations, 
Jan ~December 1975 (Gamma radiation, "Xe, “Kr, *H), 
2:1492 (EMSL-LV-539-4) 

NEVADA TEST SITE/TERRESTRIAL ECOSYSTEMS 

Nonradiation effects on natural vegetation from the Almendro 
underground nuclear detonation. Final report, 2:1519 (NVO- 
409-3) 

NEVADA TEST SITE/TUNNELS 

Method for stress determination in N, E, and T tunnels, Nevada 
Test Site, by hydraulic fracturin ng, with a comparison of 
overcoring methods, 2:1744 (USGS-474-222) 

NEW MEXICO 

Uranium exploration, mining and milling pet Navajo 
Indian Reservation, New Mexico, 2:244 (DES-76- 
25(DRAFT)) 

NEW MEXICO/CALDERAS 
Mechanism of caldera-forming ash blast eruptions (abstract), 
2:1745 
NEW MEXICO/HOT-DRY-ROCK SYSTEMS 
Preliminary assessment of a geothermal energy reservoir formed 
hydraulic fracturing, 2:521 (LA-UR-76-1672) 
NEW MEXICO/NA GAS 

Petroleum developments in New Mexico, 1974, 2:109 (NP- 
20950) 

NEW MEXICO/PETROLEUM INDUSTRY 

Petroleum developments in New Mexico, 1974, 2:109 (NP- 
20950) 

NEW MEXICO/URANIUM 

Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending December 31, 1975, 2:846 (GJBX-11(76)) 

NEW MEXICO/URANIUM RESERVES 
Uranium resources of New Mexico, 2:241 (TM-192) 





JAN 15, 1977 


NEW MEXICO/VOLCANISM 
Mechanism of caldera-forming ash blast eruptions (abstract), 
2:1745 
NEW YORK CITY/AIR POLLUTION 
— a relationships linking short-term air pollution 


om ss = of cardio-respiratory illness, 2:1723 
R-5360(Vel | 


Studies of trace <All in an urban atmosphere, 2:1478 
(EUR-5360( Vol.1)) 
NICKEL/CORROSION RESISTANCE 
Corrosion of metals in nitrate-nitrite melts at 500° C, 2:1039 
(ORNL-tr-4203(DRAFT)) 
NICKEL/EMISSION SPECTROSCOPY 
Determination of the impurities in some pure metals, alloys, 
= plants, and coating materials with emission 
y, 2:1135 {INER-0201) 
NICKEL/ION-ATOM COLLISIONS 
Nucleus-nucleus bremsstrahlung from heavy-ion collisions, 
1835 


NICKEL/SORPTIVE PROPERTIES 
Mean adsorption lifetimes of cesium chloride on nickel surfaces 
(Pulsed-molecular-beam method of study), 2:1140 
NICKEL 58/CHARGE DISTRIBUTION 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
NICKEL 58/MUONIC ATOMS 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
NICKEL 60/CHARGE DISTRIBUTION 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
NICKEL 60/MUONIC ATOMS 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
NICKEL 61/CHARGE DISTRIBUTION 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
NICKEL 61/MUONIC ATOMS 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
NICKEL 62/CHARGE DISTRIBUTION 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
NICKEL 62/MUONIC ATOMS 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
NICKEL 62 TARGET/TRITON REACTIONS 
Energy levels of Co, 2:2032 
NICKEL 64/CHARGE DISTRIBUTION 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
NICKEL 64/MUONIC ATOMS 
Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 
NICKEL 65/BETA-MINUS DECAY 
Nuclear magnetic moment of “Ni, 2:2033 
NICKEL 65/ENERGY-LEVEL TRANSITIONS 
Nuclear magnetic moment of “Ni, 2:2033 
NICKEL 65/NUCLEAR MAGNETIC MOMENTS 
Nuclear magnetic moment of “Ni, 2:2033 
NICKEL ALLOYS 
See also ALLOY-A-286 
HASTELLOYS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/DIFFUSION 
Ternary diffusion in Fe-Ni-Al and Cu-Ni-Zn, 2:1019 (COO- 
1436-47) 
NICKEL ALLOYS/MAGNETIC MOMENTS 
Magnetic moment distribution of ppemepete Ni-Rh alloys (3 
to 35 at. % Rh), 2:1018 (CONF-760922-5) 
NICKEL ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of neptunium Laves phases: High-field 
measurements on NpAI, and NpOs,, 2:1033 
NICKEL ALLOYS/MECHANICAL PROPERTIES 
Analysis of the ductile-brittle transition temperature in Fe-binary 
~ poe with Ni or Si; solute softening), 2:1014 (TID- 


NICKEL ALLOYS/SOLDERING 
Sodium-resistant solder joint (Ni-Ga solder for stainless steel and 
Dilasil), 2:987 (ANL-Trans-1059) 
Sodium-resistant solders for metal-ceramic joints (ThO, + 20 
mole percent Y,O,/Dilasil (51 Fe, 48 Ni, 1 Cr)), 2:1054 
(ANL-Trans-1061) 


NIOBIUM ALLOYS 


NICKEL ALLOYS/SORPTIVE PROPERTIES 
Metal hydrides as hydrogen storage media and their applications, 
2:355 (BNL-21648) 
NICKEL BASE ALLOYS 
See also ALLOY-IN-100 
NICKEL BASE ALLOYS/MATERIALS TESTING 
Gas-turbine HTGR materials screening test program interim 
results, 2:590 (GA-A-13931) 
NICKEL BASE ALLOYS/MECHANICAL PROPERTIES 
Gas-turbine HTGR materials screening test program interim 
results, 2:590 (GA-A-13931) 
NICKEL BASE ALLOYS/PHASE TRANSFORMATIONS 
Martensite transformation and shape memory effect in Ni-Ti 
alloy (50.3 at. percent Ni), 2:990 (LBL-5112) 
NICKEL BASE ALLOYS/PRECIPITATION HARDENING 
Grain boundary precipitation in a nickel-beryllium alloy, 2:992 
(SAND-76-5327) 
NICKEL BASE ALLOYS/SHAPE MEMORY EFFECT 
Martensite transformation and shape memory effect in Ni-Ti 
alloy (50.3 at. percent Ni), 2:990 (LBL-5112) 
NICKEL CHLORIDES/CATALYTIC EFFECTS 
In situ conversion of coal, 2:1148 (PERC-0009-3) 
NICKEL COMPOUNDS/CATALYTIC EFFECTS 
In situ conversion of coal, 2:1148 (PERC-0009-3) 
NICKEL COMPOUNDS/CHEMICAL PREPARATION 
In situ conversion of coal, 2:1148 (PERC-0009-3) 
NICKEL OXIDES/MAGNETIC PROPERTIES 
Theory of the Mott insulators NiO and CoO, 2:1069 (LA-UR- 
76-1548) 
NICKEL OXIDES/SEGREGATION 
Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (COO- 
2390-10) 
NICKEL PHOSPHIDES/SPIN WAVES 
Neutron scattering study of spin waves in the amorphous 
—— (Feo sNio 7)o 7sPo 16Bo o6Alo o3, 2:1107 (BNL- 
1391) 
NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
NICKEL STEELS/DUCTILE-BRITTLE TRANSITIONS 
Role of retained austenite on the toughness of steels with and 
without carbon (9Ni; 8Ni-2Mn-0.25Ti), 2:1005 (LBL-4507) 
NICKEL STEELS/FRACTURE PROPERTIES 
Role of retained austenite on the toughness of steels with and 
without carbon (9Ni; 8Ni-2Mn-0.25Ti), 2:1005 (LBL-4507) 
NICKEL-CHBOMIUM STEELS 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 
2.0%, the Ni content is higher.) 
NICKEL-CHROMIUM ST EELS/ST ANDARDS 
Nickel-chromium alloy bars, forgings, and forging stock (ASME 
SA-637 with additional requirements), 2:979 (RDT-M-2- 
15T(4-76)) 
NICOTIANA/MUTATIONS 
Characterization of somatic hybrid plants and further 
exploitation of a selective systems, 2:1594 (BNL-21522) 
NICOTIANA/PLANT BREEDING 
Characterization of somatic hybrid plants and further 
exploitation of a selective systems, 2:1594 (BNL-21522) 
NIM 
See NUCLEAR INSTRUMENT MODULES 
NIMONIC PE16/FATIGUE 
ae properties test data for structural materials, 
uarterly report for period ending April 30, 1976, 2:1007 
CORNL-5150) 
NIOBIUM/ATOM-MOLECULE COLLISIONS 
Survey of chemi-ionization reactions in accelerated atom-O, 
crossed-molecular beams, 2:1850 
NIOBIUM/ELECTROPOLISHING 
Process for electrolytic polishing of niobium parts (Patent), 
2:988 (ANL-Trans-1069) 
NIOBIUM/PERMEABILITY 
Hydrogen in Fe, stainless steel, Nb, 2:1021 (COO-3166-19) 
Hydrogen tunneling states in niobium, 2:1032 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Characterization of point-defect clusters by 21/2 d TEM.., 
2:1046 
Proton-bombardment-induced blistering of vanadium, 2:1047 
NIOBIUM/POINT DEFECTS 
Characterization of point-defect clusters by 21/2 d TEM.., 


2:1046 
NIOBIUM/SURFACE COATING 
Process for copper coating of niobium (Patent), 2:985 (ANL- 
Trans- 1066) 
NIOBIUM/SURFACE TREATMENTS 
AES depth eS measurements of niobium for 
supe! ucting cavities, 2:1274 
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NIOBIUM ALLOYS 
See also INCONEL 718 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/CORROSION RESISTANCE 
Review of the early AP penetrator work at LASL which led to 
the selection of U: 3/4 Ti alloy, 2:265 (LA-UR-76-1614) 
NIOBIUM ALLOYS/ELASTIC CITY 
Theoretical and experimental determination of mechanical 
p rties of superconducting composite wire (Nb Ti/C), 
2:1093 (ORNL/TM-5331) 
NIOBIUM ALLOYS/MECHANICAL PROPERTIES 
Review of the early AP penetrator work at LASL which led to 
the selection of U-3/4 Ti alloy, 2:265 (LA-UR-76-1614) 
NIOBIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Influence of laser irradiation of niobium-base superconducting 
materials on the nature of changes in the critical temperature, 
2:1028 
Surface Science Center (D* and Het irradiation of Nb-1%Zr, 
3 and Be, blistering at 10 to 500 keV), 2:2232 (ANL/CTR- 
) 
NIOBIUM BASE ALLOYS/CRITICAL CURRENT 
Effect of stress on the critical current of Nb,;Sn multifilamentary 
composite wire, 2:1034 
NIOBIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Performance of multifilamentary Nb,Sn under mechanical load, 


2:1273 
NIOBIUM CARBIDES/ELECTRONIC STRUCTURE 
Direct correlation of observed phonon anomalies and maxima in 
the generalized susceptibilities of transition metal carbides, 
2:1066 (CONF-760464-5) 
NIOBIUM CARBIDES/SORPTIVE PROPERTIES 
Adsorption energy of Cs and K on refractory carbides, 2:1074 
NITRATES/ENVIRONMENTAL EFFECTS 
Impact of nitrogen and phosphorus release from a siliceous 
sediment on the overlying water, 2:1544 (COO-3279-20) 
NITRIC OXIDE/CHEMICAL REACTION KINETICS 
Reaction of hydrogen with nitric oxide at high temperature, 
2:365 
NITRIC OXIDE/CHEMICAL REACTION YIELD 
Nitrogen oxide formation in flames: the roles of NO, and fuel 
nitrogen (Addition of methylamine, pyridine, and piperidine), 
2:416 
NO and NO, formation in a turbulent hydrocarbon/air diffusion 
flame, 2:414 
NO/sub x/ emissions from fluidized-bed coal combustors, 2:104 
Overall reaction rates of NO and N, formation from fuel 
nitrogen (Ammonia or cyanogen additions to flames), 2:1240 
Study on nitric oxide formation in turbulent diffusion flames, 
2:369 


NITRIC OXIDE/COMBUSTION KINETICS 
Kinetics of the reaction of nitric oxide with hydrogen, 2:364 
Shock tube study of NO kinetics in the presence of H, and fuel- 
N, 2:366 
NITRIC OXIDE/DECOMPOSITION 
Shock tube study of decomposition of nitric oxide at high 
temperatures, 2:363 
NITRIC OXIDE/REDUCTION 
Reduction of nitric oxide in simulated combustion effluents by 
hydrocarbon-oxygen mixtures, 2:1239 
Removal of NO/sub x/ pollutant by catalytic combustion 
reactions (On SnO,/Cr,O, and Al,O,/Cn,O;), 2:973 
NITRITES/CORROSIVE EFFECTS 
Corrosion of metals in nitrate-nitrite melts at 500° C, 2:1039 
(ORNL-tr-4203( DRAFT )) 
NITRITES/ENVIRONMENTAL EFFECTS 
Impact of nitrogen and phosphorus release from a siliceous 
sediment on the overlying water, 2:1544 (COO-3279-20) 
NITRITES/PHASE STUD 
Vapor-liquid-solid phase equilibria of radioactive sodium salt 
wastes at Hanford, 2:305 (ARH-ST-133) 
NITROGEN/ADSORPTION 
Effects of surface water on the adsorption of inert gases, 2:1211 
(CONF-760653-2) 
NITROGEN/ATOM-MOLECULE COLLISIONS 
Energy-dependent cross sections for quenching of Na(3p *P) by 
several gases, 2:1837 
Energy-dependent cross sections for quenching of Li(2p *P) by 
several gases, 2:1838 
NITROGEN/BIOLOGICAL EFFECTS 
Revegetation research on Amchitka Island, a maritime tundra 
location in Alaska. Final , 2:1650 (NVO-172) 
NITROGEN/CHEMICAL REA IN YIELD 
Overall reaction rates of NO and N, formation from fuel 
nitrogen (Ammonia or n additions to flames), 2:1240 
NITROGEN/ELECTRON-MOLECULE COLLISIONS 
Anomalous broadening of the N,* first negative band system, 
2:1829 (SAND-76-8617) 
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a cd and calculation of e-N, scattering, 2:1827 (N-75- 
NITROGEN/ENVIRONMENTAL EFFECTS 
Impact of nitrogen and rus release from a siliceous 
sediment on the overlying water, 2:1544 (COO-3279-20) 
NITROGEN/METABOL BOLISM 
Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 
NITROGEN RALIZATION 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
NITROGEN/MOLECULE-MOLECULE COLLISIONS 
Information theoretic analysis of single collision energy transfer 
from highly vibrationally excited KBr , 2:1844 
NITROGEN/ROTATIONAL STATES 
Anomalous broadening of the N,* first negative band system, 
2:1829 (SAND-76-8617) 
NITROGEN 14/ALPHA REACTIONS 
(a, *Be) reaction in the Ip shell, 2:2010 
NITROGEN 14 REA /BINARY FISSION 
Interaction of 2.0-, 3.9-, and 29-GeV "N ions with U, Bi, Au, 
and Ag: Track detector study, 2:2057 
NITROGEN 14 REACTIONS/FUSION REACTIONS 
Decay schemes for high-spin states in * ** *“Ci and *’Ar from 
heavy-ion fusion-ev: jon reactions, 2:2013 
NITROGEN 14 REACTIONS/TERNARY FISSION 
Interaction of 2.0-, 3.9-, and 29-GeV “N ions with U, Bi, Au, 
and Ag: Track detector study, 2:2057 
NITROGEN 14 TARGET/PROTON REACTIONS 
Deuteron break-up effects in (p,d) reactions at 65 MeV 
(Johnson-Soper approach), 2:1998 (ORO-4856-53) 
NITROGEN 15/ALPHA REACTIONS 
a, *Be) reaction in the Ip shell, 2:2010 
NITROGEN 15/ISOTOPE EFFECTS 
Identification of UN in Ar matrices, 2:1820 
NITROGEN DIOXIDE/CHEMICAL REACTION YIELD 
Nitrogen oxide formation in flames: the roles of NO, and fuel 
nitrogen (Addition of methylamine, pyridine, and piperidine), 
2:416 
NO and NO, formation in a turbulent hydrocarbon/air diffusion 
flame, 2:414 
NITROGEN DIOXIDE/MONITORING 
Passive personal sampler for nitrogen dioxide, 2:108 (BM-TPR- 
95) 
NITROGEN FIXATION 
Nitrogen fixation on a coral reef, 2:1547 
NITROGEN IONS/CHEMICAL REACTIONS 
Dynamics of the reaction of N* with Hg. Ill, 2:1851 
NITROGEN IONS/ION-ION COLLISIONS 
Resonance charge e: in ion-ion collisions, 2:1830 
NITROGEN IONS/ION-MOLECULE COLLISIONS 
Dynamics of the reaction of N* with Hg. III, 2:1851 
NITROGEN OXIDES 
Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 
NITROGEN OXIDES/BIOLOGICAL EFFECTS 
Presentation and discussion of a protocol of a French 
epidemiological investigation on relationships between 
atmospheric pollution and chronic respiratory diseases, 2:1726 
(EUR-5360( Vol.1)) 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 
Measurement of atomic oxygen and nitrogen oxides in jet-stirred 
combustion, 2:415 
NITROGEN OXIDES/CONTROL 
Pollutant formation and control in spark ignition engines, 2:968 
Study of NO/sub x/ emission characteristics in two stage 
combustion, 2:1379 
NITROGEN OXIDES/ENVIRONMENTAL EFFECTS 
Recapitulation of environmental exposures, 2:1475 (EUR- 
5360(Vol.1)) 
NITROGEN OXIDES/MONITORING 
Recapitulation of environmental exposures, 2:1475 (EUR- 
5360( Vol.1)) 
NITROGEN OXIDES/POLLUTION REGULATIONS 
Progress in the implementation of motor vehicle emission 
standards through June 1975, 2:1501 (EPA-230/1-76-001) 
NITROMETHANE/DETONATIONS 
Detonation characteristics of some liquid mixtures of 
nitromethane and chloroform or bromoform, 2:1233 
NITROUS OXIDE/CHEMICAL REACTION KINETICS 
Absolute rate coefficients for the reaction of H-atoms with N,O 
and some reactions of CN radicals, 2:362 
NITROUS OXIDE/PYROLYSIS 
Vibrational relaxation and pyrolysis of shock heated nitrous 
oxide, 2:1238 
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NOBELIUM/ENERGY LEVELS 

Nuclear data sheets for (odd-A) A = 249 through A = 263, 

2:2061 
NOBELIUM 251/ENERGY LEVELS 

Nuclear data sheets for (odd-A) A = 249 through A = 263, 

2:2061 
NOBELIUM 253/ENERGY LEVELS 

Nuclear data sheets for (odd-A) A = 249 through A = 263, 

2:2061 
NOBELIUM 255/ENERGY LEVELS 

Nuclear data sheets for (odd-A) A = 249 through A = 263, 

2:2061 
NOBELIUM 259/ENERGY LEVELS 

Nuclear data sheets for (odd-A) A = 249 through A = 263, 

2:2061 
NOBLE GASES 

See RARE GASES 
NOISE/BIOLOGICAL EFFECTS 

Evaluation of noise pollution produced by a thermoelectric 
generating station, 2:1735 (EUR-5360(Vol.1)) 

Report of the conference on the physiological effects of impact 
waves held at the Institute of St. Louis, France, March 17, 
1972, 2:1617 (LF-tr-99) 

Scaling of annoyance in epidemiological studies, 2:1738 (EUR- 
5360(Vol.1)) 

NOISE/CONTROL 
Mine noise abatement: there’s progress and promise, 2:93 
NOISE/ENVIRONMENTAL EFFECTS 

Evaluation of noise pollution produced by a thermoelectric 

generating station, 2:1735 (EUR-5360(Vol.1)) 
NOISE/MEASURING METHODS 

Scaling of annoyance in epidemiological studies, 2:1738 (EUR- 

5360( Vol.1)) 
NOK-1 REACTO 

See BEZNAU-I REACTOR 
NOK-2 REACTOR 

See BEZNAU-2 REACTOR 
NONDESTRUCTIVE TESTING 

Application of microwaves to testing of nonmetallic materials 
and structural waves, 2:1369 (ORNL-tr-4147) 

Production of crack-like control defects by spark erosion (For 
control or testing of nondestructive testing instruments and 
methods), 2:13 ps3 (ORNL-tr-4148) 

NON-EQUILIBRIUM PLASMA/ELECTROMAGNETIC 

RADIATION 

Negative absorption in an anisotropic plasma, 2:2200 

NON-PROLIFERATION TREATY 

— approach to the world nuclear sales problem, 

2:852 


NONRADIOACTIVE WASTE DISPOSAL/REGULATIONS 
Biscayne Bay symposium II, Coral Gables, Florida, April 9-10, 
1976. Special report No. 6 (Biscayne Bay environmental 
am. utilization, and management), 2:1567 (CONF-760465- 


NORADRENALINE/BIOLOGICAL RADIATION EFFECTS 
Effect of intraventricular administration of 6-hydroxy-dopamine 
on the stress increase in the plasma corticosterone caused by 
irradiation (X radiation), 2:1684 (ERDA-tr-151) 
NORADRENALINE/RADIOSENSITIVITY EFFECTS 
Ability of biogenic monoamines to decrease the radiation 
damage to Ehrlich’s ascites carcinoma cells in experiments in 
vitro (Adrenaline, noradrenaline, serotonin, MEA), 2:1638 
(ERDA-tr-151) 
Investigation of the radioprotective activity and mechanism of 
the action of biogenic monoamines from the bacteria E. coli B 
(X radiation), 2:1646 (ERDA-tr-151) 
NORTH DAKOTA/URANIUM 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending December 31, 1975, 2:846 (GJBX-11(76)) 
NORTH DAKOTA/URANIUM DEPOSITS 
Geology of the Cannonball Formation (Paleocene) in the 
Williston basin, with reference to uranium potential. Report of 
investigation No. 57, 2:239 (GJO-1633-3) 
NORTH SEA/NATURAL GAS DEPOSITS 
Construction of offshore platforms and ‘+eTe in deep water 
and adverse environmental conditions 
NORTH SEA/PETROLEUM DEPOSITS 
Construction of offshore platforms and pipelines in deep water 
and adverse environmental conditions, 2:159 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOVO VORONEZH-1 REACTOR 
See WWER-I REACTOR 
NOVO VORONEZH-2 REACTOR 
See WWER-2 REACTOR 


NUCLEAR INDUSTRY/MEETINGS 


NOVO VORONEZH-3 REACTOR 
See WWER-3 REACTOR 
NOVO VORONEZH-4 REACTOR 
See WWER-4 REACTOR 
NOVO VORONEZH-5 REACTOR 
See WWER-5 REACTOR 
NOZZLES/VISCOUS FLOW 
Computation of two-dimensional, viscous nozzle flow, 2:1365 
NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 
Pattern analysis and classification with the new ACDA seismic 
signature data base. Technical report, 2:1459 (AD-A-015925) 
Seismic spectra of events at regional distances (About 40 
underground nuclear explosions at NTS), 2:1456 (UCRL- 


52048) 
NUCLEAR EXPLOSIONS 
See also ALMENDRO EVENT 
Revegetation research on Amchitka Island, a maritime tundra 
location in Alaska. Final report, 2:1650 (NVO-172) 
NUCLEAR EXPLOSIONS/CONTAINMENT 
Flow through porous media from a nuclear cavity, 2:1457 
(UCRL-77415) 
NUCLEAR EXPLOSIONS/ENVIRONMENTAL EFFECTS 
Long-term ecological effects of exposure to uranium, 2:1514 
(LA-6269) 
NUCLEAR EXPLOSIONS/SIMULATION 
High explosive characterization for the dice throw event, 2:1448 
(UCRL-52042) 
NUCLEAR EXPLOSIONS/THERMAL RADIATION 
Investigation of the thermal yield from the subsurface explosions 
(1 kt source buried at 0.5, 1.5 and 3.0 meters), 2:1455 
(UCID-17221) 
NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/HEALTH HAZARDS 
Report to congress on abnormal occurrences, January-March 
1976. Status as of May 31, 1976, 2:764 (NUREG-0090-3) 
NUCLEAR FACILITIES/PHYSICAL PROTECTION DEVICES 
Standard format and content for the physical protection section 
of a license lication (for facilities other than nuclear power 
plants), 2:673 (REG/G-5.52(Rev.1)(6-76)) 
NUCLEAR FACILITIES/SAFETY 
Report to congress on abnormal occurrences, January-March 
1976. Status as of May 31, 1976, 2:764 (NUREG-0090-3) 
NUCLEAR FACILITIES/SITE SELECTION 
Siting of nuclear facilities. Selections from Nuclear Safety, 2:727 
(ORNL/NUREG/NSIC-1 18) 
NUCLEAR FORCES 
?H(p, pp) n reaction as a probe of the short-range nuclear force, 
2:1996 


NUCLEAR FUEL RECOVERY AND RECYCLING 
CENTER/LICENSING 
License Application, PSAR, Volume 1, 2:270 (DOCKET-50564- 
1) 
License Application, PSAR, Volume 2, 2:271 (DOCKET-50564- 


2) 
License Application, PSAR, Volume 5, 2:272 (DOCKET-50564- 


3) 
License Application, PSAR, Volume 6, 2:273 (DOCKET-50564- 
4 


) 
License Application, PSAR, Volume 7, 2:274 (DOCKET-50564- 

5) 
License Application, PSAR, Volume 3, 2:275 (DOCKET-50564- 

6) 


License Application, PSAR, Volume 4, 2:276 (DOCKET-50564- 
7 


NUCLEAR FUELS 
See also FUEL ELEMENTS 
SPENT FUELS 
NUCLEAR FUELS/DEMAND FACTORS 
Nuclear fuels policy. Report of the Atlantic Council's Nuclear 


Fuels Policy Working Group (Book), 2:849 
NUCLEAR FUELS/MARKET 
Market-sharing approach to the world nuclear sales problem, 


2:852 
NUCLEAR FUELS/RADIATION EFFECTS 
Chemical behavior of oxide fuels; vaporization and stoichiometry 
of carbide and nitride fuels; trapping by lithium in fusion 
reactors, 2:266 — 
aa INDUSTRY 
Nuclear power today. 
NUCLEAR INDUSTRY /FORECASTING 
Domestic and foreign uranium requirements, 1975-2000, 2:287 
(GJO-108(75)) 
NUCLEAR INDUSTRY/FUEL CYCLE 
Energy self-sufficiency: fuel cycle bottlenecks, 2:675 





NUCLEAR INDUSTRY/MEETINGS 


NUCLEAR INDUSTRY/MEETINGS 
Uranium ind seminar, Grand Junction, Colorado, October 
7-8, 1975, 2:232 (GJO-108(75)) 
NUCLEAR INDUSTRY /PERSONNE INEL i 
jiation ex woman worker: and 
eters 2:1572 (CONF-76091 2-1) — wo! 
NUCLEAR INSTRUMENT MODULES/CONTAINERS 
NIM-CAMAC (8 Aug 1966) (Engineering Materials) (2 
drawings), 2:1276 (CAPE-1189Add.) 
NUCLEAR MATERIALS DIVERSION 
epee approach to the world nuclear sales problem, 


NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 
Design information questionnaire for a model mixed oxide fuel 
fabrication facility (IAEA form), 2:323 (BNL-21408) 
NUCLEAR MATERIALS MANAGEMENT/GOVERNME! 
POLICIES 
eos approach to the world nuclear sales problem, 


NUCLEAR MATERIALS MANAGEMENT/INTERNATIONAL 
COOPERATION 
—— approach to the world nuclear sales problem, 


NUCLEAR MATTER/HARTREE-FOCK METHOD 
a ag cppreiesiee to time-dependent Hartree-Fock 
,» 2:2076 (ORO-4856-54) 
NUCLEA MATTER/PHASE TRANSFORMATIONS 

Theory of dense matter (Lee-Wick states and m~ condensation), 

2:2075 (COO-3001-151) 
NUCLEAR MEDICINE 
See also RADIOISOTOPE SCANNING 
RADIOPHARMACEUTICALS 
RADIOTHERAPY 
SCINTISCANNING 
NUCLEAR MEDICINE/RESEARCH PROGRAMS 

Radioisotope studies utilizing a low level whole body counter 
and clinical applications of activation analysis. Progress report 
(Nuclear medicine research studies), 2:1612 (ORO-2401-94) 

NUCLEAR PARKS 
See also ENERGY PARKS 
NUCLEAR PARKS/DEMAND FACTORS 

Planning nuclear energy centers under technological and 

demand uncertainty, 2:845 (BNL-21205) 
NUCLEAR PARKS IBILITY STUDIES 

Feeding the glutton. Cities IX (Review of NRC’s Nuclear Energy 

Center Site Su ), 2:851 
NUCLEAR PARKS/S) SELECTION 

Feeding the glutton. Cities IX (Review of NRC's Nuclear Energy 

Center Site Survey), 2:851 
NUCLEAR PHYSICS/HEAVY ION REACTIONS 

Nuclear Chemistry Research. Annual progress report, | January- 
31 December 1975 (Summaries of research activities at 
Pittsburgh University), 2:2014 (COO-3427-14) 

NUCLEAR PHYSICS/RESEARCH PROGRAMS 

Physics department annual progress report, 1 Jan - 31 Dec 1975, 
2:2090 (RISO-334) 

Research in nuclear physics at low and intermediate energies, 
and x rays. Progress report, November 1, 1976-October 31, 
1977 (Summaries of research activities at California Institute 
of Technology), 2:2036 (CALT-63-257) 

NUCLEAR POWER 

Nuclear power: the achievements, the problems-and the myths 

(From Melchett lecture), 2:559 
NUCLEAR POWER/ENRICHED URANIUM 

Perspective on nuclear power and uranium enrichment, 2:260 
(K-GD-1442) 

NUCLEAR POWER PLANTS 

Nuclear dual-purpose plants for industrial energy, 2:678 (CONF- 
760906-3 ) 

Nuclear power 

NUCLEAR POWER ER PLANTS/COST BENEFIT ANALYSIS 

Quantifying the costs and benefits of energy, 2:834 (SSI-1975- 

022 


) 

NUCLEAR POWER PLANTS/DEMAND FACTORS 

Planning nuclear energy centers under technolagical and 

demand uncertainty, 2:845 (BNL-21205) 

NUCLEAR POWER PLANTS/DESIGN 

Plant design alternatives. Session V, 2:904 
NUCLEAR POWER PLANTS/DISTRICT HEATING 

— a for district heating from nuclear power plants., 


NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 
Factors involved in planning for construction of thermal power 
lants. Session II, 2:902 


P 
Impacts of alternative electricity supply systems for California 


electricity for the twelve 


and analysis of supply - demand 
-1990, 2:847 (TID-27112) 


western states, 19 
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a power plants and thermal pollution of the environment., 

Proceedings of the thermal power conference held October 2-4, 
1974, in Pullman, Washington, 2:900 

Social-economic impacts of power plant construction. Session I, 


2:901 
NUCLEAR POWER PLANTS/FIRE PREVENTION 
Fire protection guidelines for nuclear power plants, 2:771 
(REG/G-1.120(6-76)) 
NUCLEAR POWER PLANTS/FUEL CYCLE 
Nuclear power problems. Session VII, 2:848 
NUCLEAR POWER PLANTS/HEALTH HAZARDS 
= 2000 estimated lation dose for the Tennessee Valley 
, 2:1701 (HEDL -SA-1086-FP) 
NUCL AR POWER PLANTS/LEGISLATION 
Impacts of alternative electricity supply systems for California 
and analysis of supply demand of electricity for the twelve 
western states, 1975-1990, 2:847 (TID-27112) 
NUCLEAR POWER PLANTS/MANAGEMENT 
American National Standard administrative controls and quality 
assurance for the operational phase of nuclear power plants, 
revision of N18.7-1972, 2:672 
NUCLEAR POWER PLANTS/MARKET 
Market-sharing approach to the world nuclear sales problem, 


2:852 
NUCLEAR POWER PLANTS/MEETINGS 
Proceedings of the thermal power conference held October 2-4, 
1974, in Pullman, Washington, 2:900 
NUCLEAR POWER PLA /MISSILE PROTECTION 
Full-scale Tornado-missile impact tests, 2:785 (SAND-76-0337) 
NUCLEAR POWER PLANTS/ON-LINE MEASUREMENT 
SYSTEMS 
On-line vibration and loose parts monitoring of nuclear power 
stations as a preventative maintenance tool, 2:710 
NUCLEAR POWER PLANTS/PERSONNEL 
Description of the Nuclear Training Centre (India), 2:619 (INIS- 
mf-3095) 
NSSS vendor helps utility meet nuclear plant technical staffing 
peak during reoperational stages, 2:850 
Sources of personnel for multinuclear companies, 2:552 (CONF- 
750515-) 
NUCLEAR POWER PLANTS/PIPES 
Austenitic stainless steel seamless pipe (ASME SA-376 with 
additional requirements), 2:700 (RDT-M-3-3T(4-76)) 
Inelastic se of a nuclear pipe elbow subjected to rupture 
forces, 2:784 (SAND-75-5120) 
Stainless steel centrifugally cast pipe (ASME SA-451 with 
additional requirements), 2:701 (RDT-M-3-31T) 
NUCLEAR POWER PLANTS/QUALITY ASSURANCE 
American National Standard administrative controls and quality 
assurance for the operational phase of nuclear power plants, 
revision of N18.7-1972, 2:672 
ity assurance program for nuclear power plants, 2:551 
(B/R-002(Rev.1)) 
NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
Assessment of doses in the environment for liquid releases from 
nuc’ r reactors, 2:1560 
NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
Carbon and alloy steel forgings, vacuum treated (ASME SA-508 
with additional requirements), 2:699 (RDT-M-2-7T(4-76)) 
NUCLEAR POWER PLANTS/REACTOR MAINTENANCE 
— vibration and loose parts monitoring of nuclear power 
reventative maintenance tool, 2:710 
NUCLEAR “LEAR POWER PLANTS/RELIABILITY 
Collection and treatment of reliability data for nuclear plants, 
2:553 (CTH-IE-R-73-48) 
NUCLEAR POWER PLANTS/SAFETY 
Nuclear power problems. Session VII, 2:848 
NUCLEAR POWER PLANTS/SAFETY ENGINEERING 
Brown Boveri's contribution to the safety of nuclear power 
stations., 2:794 
NUCLEAR POWER PLANTS/SEISMIC EFFECTS 
ae ee for a seismic facility for reactor safety research, 2:763 
NUREG-6388-P) 
NUCLEAR POWER PLANTS/SIMULATION 
Plant design alternatives. Session V, 2:904 
NUCLEAR POWER PLANTS/SITE "SELECTION 
Tsunamis induced by submarine slumpings off the coast of 
Israel, 2:759 (IA-LD-1-102) 
NUCLEAR POWER PLANTS/SOCIO-ECONOMIC FACTORS 
Factors involved in planning for construction of thermal power 
plants. Session II, 2:902 
napesp of alternative electricity supply systems for California 
and analysis of supply - demand of electricity for the twelve 
western states, 1975-1990, 2:847 (TID-27112) 
Proceedings of the thermal power conference held October 2-4, 
1974, in Pullman, Washington, 2: 
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Social-economic impacts of power plant construction. Session I, 
1 


2:90 
NUCLEAR POWER PLANTS/STANDARDS 
Index of RDT Standards for the period April 1, 1976-June 30, 
1976, 2:667 (RDT-INDEX-(7-76)) 
NUCLEAR POWER PLANTS/STEAM GENERATORS 
2-1/4-percent-chromium, 1-percent-molybdenum alloy steel 
seamless tubes (ASME SA-213 with additional requirements), 
2:668 (RDT-M-3-33T(4-76)) 
NUCLEAR POWER PLANTS/STEAM LINES 
Inelastic row of a nuclear pipe elbow subjected to rupture 
forces, 2:784 (SAND-75-5120) 
NUCLEAR POWER PLANTS/STRUCTURAL MODELS 
Growing role for power-plant modeling, 2:558 
NUCLEAR POWER PLANTS/THERMAL POLLUTION 
Nuclear power plants and thermal pollution of the environment., 
2:730 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR STRUCTURE/BIBLIOGRAPHIES 
Nuclear data sheets (August 16 to December 15, 1975), 2:1992 
Nuclear Data Sheets: recent references (Dec. 16, 1975, to April 
15, 1976), 2:2039 
NUCLEAR STRUCTURE/KAON PLUS REACTIONS 
Qualitative features of the K* as a probe of nuclear structure (0 
to 800 MeV/c), 2:2072 (BNL-21519) 
NUCLEAR STRUCTURE/MEETINGS 
Proceedings of the international conference on nuclear structure 
and spectroscopy, Amsterdam, September 9-13, 1974. Volume 
1. Contributed papers, 2:1991 
Proceedings of the international conference on nuclear structure 
and spectroscopy, Amsterdam, September 9-13, 1974. Volume 
2. Invited papers, 2:2069 
NUCLEAR STRUCTURE/WAVE FUNCTIONS 
Wave functions of relativistic nucleons in nuclei, 2:2073 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/DESIGN 
Sandia human factors program for weapon development, 2:1458 
(SAND-76-0326) 
NUCLEASES/METABOLISM 
Bacteriophage T3 and T7 early RNAs are translated by 
eukaryotic 80S ribosomes: active phage T3 coded S- 
adenosylmethionine cleaving enzyme is synthesized, 2:1604 
Enzymatic degradation of uracil-containing DNA. II. Evidence of 
N-glycosidase and nuclease activities in unfractionated 
extracts of Bacillus subtilis, 2:1602 
NUCLEI 
See also HEAVY NUCLEI 
NUCLEI/ELECTROMAGNETIC FORM FACTORS 
Concerning the form factors of composite systems, 2:2070 
NUCLEIC ACID DENATURATION 
Electron microscopic analysis of mitochondrial DNA sequences 
from petite and grande yeast, 2:1580 (CONF-760568-2) 
NUCLEIC ACIDS 
See also DNA 
RNA 
NUCLEIC ACIDS/BIOCHEMICAL REACTION KINETICS 
Molecular events basic to cellular radiation response. Progress 
report, 2:1625 (COO-3335-24) 
Symmetry in nucleic acid structure and its role in protein- 
nucleic acid interactions, 2:1585 
NUCLEIC ACIDS/MOLECULAR STRUCTURE 
Symmetry in nucleic acid structure and its role in protein- 
nucleic acid interactions, 2:1585 
NUCLEOLI/BIOLOGICAL RADIATION EFFECTS 
Dynamics of the nucleolar changes in the peripheral blood 
lymphocytes of irradiated rats (Gamma radiation), 2:1633 
(ERDA-tr-151) 
NUCLEON-HYPERON INTERACTIONS/ELASTIC 
SCATTERING 
=p, = p, and mp elastic scattering at 23 GeV/c (differential 
cross sections), 2:1893 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/BREMSSTRAHLUNG 
Soft photon nucleon-nucleon bremsstrahlung in the potential 
model, 2:2080 
NUCLEON-NUCLEON POTENTIAL/OPE POTENTIAL 
Theory of meson exchange potentials for nuclear physics, 2:2071 
NUCLEON-NUCLEON POTENTIAL/SCALE INVARIANCE 
Deuteron form factor and the short-distance behavior of the 
nuclear force, 2:2074 
NUCLEONS 
See also NEUTRONS 
PROTONS 


OFF-PEAK ENERGY STORAGE/METAL-NONMETAL 


NUCLEONS/PARTICLE STRUCTURE 
Charge symmetry violations in the GIM model (Strange and 
charmed quark content), 2:1966 (RLO-2041-128) 
NUCLEONS/QUARK MODEL 
Charge symmetry violations in the GIM model (Strange and 
charmed quark content), 2:1966 (RLO-2041-128) 
NUCLEONS/STRUCTURE FUNCTIONS 
Measurement of nucleon structure function in muon scattering 
at 147 GeV/c, 2:1870 
NUCLEOPROTEINS/BIOLOGICAL RADIATION EFFECTS 
Radiation and biophysical studies on cells and viruses. Progress 
report, 1 April 1975-31 March 1976 (Gamma radiation, 
particle beams, alpha particles), 2:1632 (ORO-2832-171) 
NUCLEOTIDES/BIOCHEMICAL REACTION KINETICS 
Changes in the pyrimidine nucleotide DNA isopliths of the 
hemopoietic system after y irradiation of the animal (Rabbits), 
2:1626 (ERDA-tr-151) 
Molecular events basic to cellular radiation response. Progress 
report, 2:1625 (COO-3335-24) 
NUCLEOTIDES/BIOLOGICAL RADIATION EFFECTS 
Changes in the pyrimidine nucleotide DNA isopliths of the 
hemopoietic system after y irradiation of the animal (Rabbits), 
2:1626 (ERDA-tr-151) 
NUCLIDES 
See ISOTOPES 
NUTRIENTS/BIOLOGICAL EFFECTS 
Sodium relations in desert plants. V. Cation balance when grown 
in solution culture and in the field in three species of Lycium 
from the northern Mojave desert, 2:1601 
NYMPHS 
See LARVAE 


Oo 


O GROUPS/BOUND STATE 
Bound states of the two-dimensional O(N) model (Semiclassical 
methods, phi* coupling), 2:1962 
OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OCCUPATIONAL DISEASES 
Study on long-term effects on health of air pollution, 2:1732 
(EUR-5360( Vol.1)) 
OCEAN THERMAL GRADIENT POWER PLANTS 
See SOLAR SEA POWER PLANTS 
OCEANOGRAPHY/RESEARCH PROGRAMS 
Transport and transfer rates in the waters of the continental 
shelf. Annual report (Atlantic Ocean), 2:1543 (COO-2185-9) 
OCEANS 
See SEAS 
OCTADECANOIC ACID/CATALYTIC EFFECTS 
In situ conversion of coal, 2:1148 (PERC-0009-3) 
OCTANE/FORMATION HEAT 
Calculations of steric hindrance in ester hydrolysis based on 
estimation of van der Waals strain energies of alkanes (Gas 
phase; 298°K), 2:1174 
ODOCOILEUS 
See DEER 
OFF-GAS SYSTEMS/DESIGN 
Off-gas systems for nuclear power plants with boiling-water 
reactors., 2:729 
Pressurized-water reactor coolant gas disposal system (Patent), 
2:581 
OFFICE BUILDINGS/ENERGY CONSERVATION 
Energy conservation and energy management in buildings. 
Proceedings of a conference held 13-14 November 1975, in 
London, England, 2:860 
Energy conservation studies for new and existing buildings 
— guidelines and standards: tools for decision making, 


Swiss examples of energy saving in existing buildings, 2:865 
OFFICE BUILDINGS/ENERGY DEMAND 
Built form and energy needs (Proposed Building Energy Index), 
2:872 


OFFICE BUILDINGS/LIGHTING SYSTEMS 
Policies for lighting provision, 2:869 
OFF-PEAK EN RGY STORAGE/LITHIUM-SULFUR 
BATTERIES 
High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, January-March 
1976 (Li-Al/LiCI-KCI/FeS or FeS,; some work on CaAl,, 
Ca,Si, and Mg anodes and FeS, Fe,O, and FeS, cathodes; 
ANL), 2:823 (ANL-76-35) 
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OFF-PEAK ENERGY STORAGE/METAL-NONMETAL 
BATTERIES 


High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, Jan’ -March 
bate (Li-AVLICL-KCUFeS or FeS,; ons capi work on CaAl, 

cae and Mg anodes and FeS, Fe,O, and FeS, pon a 
ANL), 2:823 {ANL-76-35) 
OFFSHORE OPERATIONS/SEISMIC SURVEYS 

Seismic pneumatic energy source with attenuation of bubble 
pulse amplitude and reduction of period of bubble oscillation 
(Patent; based on rapid expansion of gases in water), 2:1756 

Underwater seismic source and method (Patent; explosive gas 
mixture for driving piston), 2:1754 

OFFSHORE PLATFORMS/CONSTRUCTION 

Additional considerations for offshore measurement, 2:160 

Construction of offshore platforms and pipelines in deep water 
and adverse environmental conditions, 2:159 

OFFSHORE PLATFORMS/DESIGN 

Additional considerations for offshore measurement, 2:160 

Construction of offshore platforms and pipelines in deep water 
and adverse environmental conditions, 2:159 

OFFSHORE PLATFORMS/FOUNDATIONS 

Construction of offshore platforms and pipelines in deep water 

and adverse environmental conditions, 2:159 
OFFSHORE PLATFORMS/HAZARDS 

Construction of offshore platforms and pipelines in deep water 

and adverse environmental conditions, 2:159 
OIL SANDS/AERATION 

Recovery of bitumen from aqueous streams via 
superatmospheric pressure aeration (Patent improvement 
associated with hot water process), 2:227 

OIL SHALE DEPOSITS/INVENTORIES 

— of and plans for the Naval petroleum reserves, 

2:898 
OIL SHALE DEPOSITS/MANAGEMENT 

Management of and plans for the Naval petroleum reserves, 

2:898 
OIL SHALE INDUSTRY/BIOLOGICAL EFFECTS 

BER balanced program plan: oil shale technology (23 suggested 
biomedical and environmental research projects), 2:231 (LA- 
6390-MS) 

OIL SHALE INDUSTRY/ENVIRONMENTAL EFFECTS 

BER balanced program plan: oil shale technology (23 suggested 
biomedical and environmental research projects), 2:231 (LA- 
6390-MS) 

OIL SHALES 
See also HOT-WATER PROCESSES 
OIL SHALES/ENVIRONMENTAL EFFECTS 

BER balanced program plan: oil shale technology (23 suggested 
biomedical and environmental research projects), 2:231 (LA- 
6390-MS) 

OIL SHALES/IN-SITU PROCESSING 

Producing shale oil from a cavity-surrounded central well 
(Patent, use of hot solvent for leaching minerals, hot non- 
solvent gas for ee of kerogen), 2:225 

OIL SHALES/IN-S! RETORTING 

Temperature-profile determination using frequency-domain 
reflectometry, 2:224 (UCID-17091) 

OIL SHALES/MECHANICAL PROPERTIES 

Dynamic strength of oil shale (Effects of pressure, strain rate, 
and kerogen and calcite content on shale strength), 2:230 

OIL SHALES/RESEARCH PROGRAMS 

BER balanced program plan: oil shale technology (23 suggested 
biomedical and environmental research projects), 2:231 (LA- 
6390-MS) 

Fossil Energy Research Program of the Energy Research and 
Development Administration, FY 1977, 2:1 (ERDA-76-63) 

OIL SHALES/RETORTING 
Laboratory study of Green River oil shale retorting under 
ressure in a nitrogen atmosphere. Technical progress report, 
:226 (LERC/TPR-76-1) 

New electonic gain device for Sipe peenpeeminee applications 
(Integrated thermionic circuit for instrumentation for 
geothermal application, shale oil retorting, and underground 
gasification of coal), 2:1409 (LA-6339-MS) 

OIL WELLS/CLEANING 

Method for stimulating wells completed in oil bearing earth 

formations (Patent), 2:138 
= Pantene ne nem nny a PROTECTION 


analysis log-PAL), 2:161 
‘OL “WELLS/E SELECTROMAGN TESTING 


New casing inspection log (Pipe analysis log-PAL), 2:161 
OIL WELLS/FLUID FLOW 
Method of obtaining permeability information from 
underground formation a well em. 2:134 
Well flow sensing apparatus (Patent), 2:135 
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OIL WELLS/WELL CASINGS 
Method of obtaining impression information from a well 
(Patent), 2:136 
OIL WELLS/WELL COMPLETION 
Sand control method employing asphaltenes (Patent), 2:123 
OIL WELLS/WELL DRILLING 
Terra-Drill program: progress report and program plan 
(Prefracturin ~ using 50 caliber steel projectiles), 2:518 
(SAND-76-0228) 
OIL WELLS/WELL LOGGING 
New casing inspection log “— ae log-PAL), 2:161 
OIL WELLS/WELL STIMULA 
Method for oil recovery amen, 2: 120 
Method for stimulating wells completed in oil bearing earth 
formations (Patent), 2:138 
Method for stimulating well production (Patent), 2:121 
Oil recovery method using overbased waterflood additive 
containing sulfonates derived from alkylation reaction 
products (Patent), 2:122 
Process for displacing oil using aqueous anionic surfactant 
systems containing aromatic ether polysulfonates (Patent), 
2:125 


OILS 
See also SHALE OIL 
OILS/ENVIRONMENTAL EFFECTS 
Man's impact on the chemistry of Biscayne Bay, 2:1553 
OILS/MONITORING 
Man’s impact on the chemistry of Biscayne Bay, 2:1553 
OKLAHOMA/NATURAL GAS DEPOSITS 
onshore drilling prospects for the lower 48 states, 2:157 
OKLAHOMA/NATURAL GAS WELLS 
Deep onshore drilling prospects for the lower 48 states, 2:157 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMEGA-784 RESONANCES/CONFIGURATION MIXING 
w-phi-psi current-mixing angles and mass formulas from SU(4) 
spectral-function sum rules (Electron-pair partial widths), 
2:1963 
OMEGA-784 RESONANCES/PARTICLE PRODUCTION 
Dimuon production in the rho, J, and continuum regions, 2:1895 
ON-LINE CONTROL SYSTEMS/MICROPROCESSORS 
Microcomputer systems for chemical process control, 2:2256 
ONTARIO PHWR PICKERING-1 REACTOR 
See PICKERING-1 REACTOR 
ONTARIO PHWR PICKERING-2 REACTOR 
See PICKERING-2 REACTOR 
ONTARIO PHWR PICKERING-3 REACTOR 
See PICKERING-3 REACTOR 
ONTARIO PHWR PICKERING-4 REACTOR 
See PICKERING-4 REACTOR 
OOCYTES/BIOLOGICAL RADIATION EFFECTS 
RBE of tritium radiation measured in mouse oocytes: increase at 
low exposure levels, 2:1707 
OPTICAL MODELS/PROTON-PROTON INTERACTIONS 
Chou-Yang hypothesis: A critical assessment, 2:1955 
ORBITAL SOLAR POWER PLANTS/FEASIBILITY STUDIES 
Space colonies and energy supply to the earth, 2:467 
OREGON/URANIUM 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending December 31, 1975, 2:846 (GJBX-11(76)) 
ORES 
See also IRON ORES 
URANIUM ORES 
ORES/CHEMICAL ANALYSIS 
Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spectrography, 2:1135 (INER-0201) 
ORGANIC COMPOUNDS 
See also AMINES 
ESTERS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
HYDROXY COMPOUNDS 
LIPIDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 
TERPENES 
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ORGANIC COMPOUNDS/NUCLEAR MAGNETIC 


RESONANCE 

13C-{'H} nuclear Overhauser enhancement and ™C spin lattice 
—— in molecules undergoing multiple internal rotations, 
2:181 


71 
ORGANIC COOLED REACTORS 
Attainable ratings of CANDU-OC-thorium set by the properties 
of the organic liquid coolant, 2:623 
ORGANIC FLUORINE COMPOUNDS 
See also FLUORINATED ALIPHATIC HYDROCARBONS 
ORGANIC FLUORINE COMPOUNDS/RADIOLYSIS 
ESR and INDO study of a transient radical in irradiated single 
crystals of trifluoroacetamide at 77 K, 2:1208 
ORGANIC MERCURY COMPOUNDS 
See also METHYLMERCURY 
ORGANIC MERCURY COMPOUNDS/BIOLOGICAL EFFECTS 
Clinical investigation in northwest Quebec, Canada of 
environmental organic mercury effects, 2:1720 (EUR- 
5360(Vol.1)) 
ORGANIC MERCURY COMPOUNDS/CRYSTAL STRUCTURE 
eerste ner emmeatan acid, C,,H,»HgN,O;S, 
ORGANIC NITROGEN COMPOUNDS 
See also AMIDES 
AMINES 
AMINO ACIDS 
ASPARAGINE 
AZIDES 
AZO COMPOUNDS 
BARBITURATES 
CAFFEINE 
DEOXYURIDINE 
GLUTAMINE 
GUANOSINE 
HEME 
HEMOGLOBIN 
METHEMOGLOBIN 
NUCLEIC ACIDS 
NUCLEOTIDES 
PROTEINS 
PYRIMIDINES 
SEROTONIN 
TRYPTOPHAN 
URACILS 
ORGANIC NITROGEN COMPOUNDS/STRUCTURAL 
CHEMICAL ANALYSIS 
X-ray and neutron diffraction studies on HW,(CO),( 
NO)(P(OCH3)3). A compound with a slightly asymmetric 
hydrogen bridge bond, 2:1173 
ORGANIC PHOSPHORUS COMPOUNDS 
See also LECITHINS 
NUCLEIC ACIDS 
NUCLEOTIDES 
PHOSPHOLIPIDS 
ORGANIC PHOSPHORUS COMPOUNDS/STRUCTURAL 
CHEMICAL ANALYSIS 
~— and neutron diffraction studies on HW,(CO),( 
NO)(P(OCH;)3). A compound with a slightly asymmetric 
hydrogen bridge bond, 2:1173 
ORGANIC POLYMERS 
See also PLASTICS 
POLYAMIDES 
RESINS 
RUBBERS 
THERMOPLASTICS 
ORGANIC POLYMERS/CHEMICAL RADIATION EFFECTS 
Irradiated aromatic polysulphones of increased flow resistance 
and ora Ag (x-, B-, or y-irradiation at 200° to 


400°C ), 2: 
ORGANIC POLYMERS/PRODUCTION 
Polyketones and polysulfones for conservation in the ethylene 
polymer market, 2:1183 (BNL-21341) 
ORGANIC SULFUR COMPOUNDS 
See also CYSTAMINE 
SULFONIC ACIDS 
THIOLS 
THIOPHENE 
ORGANIC SULFUR COMPOUNDS/ELECTRIC 
CONDUCTIVITY 
Electrical and optical properties of the TTF-halides, 2:1168 
(ORNL/T M3441 ) 
ORGANIC SULFUR COMPOUNDS/REFLECTIVITY 
Electrical and optical properties of the TTF-halides, 2:1168 
(ORNL/TM-5441) 
ORMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Particle-orbit loss regions and their effects on neutral-injection 
heating in axisymmetric tokamaks, 2:2116 


OXYGEN/DIFFUSION 


ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR/REACTOR OPERATION 
Oak Ridge research reactor quarter! ot, October, 
November, and December of 1973, 2:737 (ORNL/TM-5415) 


OSMIUM 175/ENERGY LEVELS 
Nuclear data sheets for A = 175, 2:2047 
OSMIUM 186 TARGET/NEUTRON REACTIONS 
Ratio of neutron capture cross sections for Os and '*’Os at 25 
keV neutron energy, 2:2051 
OSMIUM 187 TARGET/NEUTRON REACTIONS 
Ratio of neutron capture cross sections for Os and '*’Os at 25 
keV neutron energy, 2:2051 
Spin-state determinations and spacings of neutron resonances for 
1870s and Os, 2:2049 
OSMIUM 188/ENERGY LEVELS 
Spin-state determinations and spacings of neutron resonances for 
1870s and Os, 2:2049 
OSMIUM 189 TARGET/NEUTRON REACTIONS 
Spin-state determinations and spacings of neutron resonances for 
870s and Os, 2:2049 
OSMIUM 190/ENERGY LEVELS 
Spin-state determinations and spacings of neutron resonances for 
1870s and ' Os, 2:2049 
OSMIUM 192 TARGET/NEUTRON REACTIONS 
New neutron-rich isotope: W, 2:2055 
OSMIUM 192 TARGET/PROTON REACTIONS 
New neutron-rich isotope: °W, 2:2055 
OSMIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of neptunium Laves phases: High-field 
measurements on NpAIl, and NpOs,, 2:1033 
OSTEOSARCOMAS/RADIOINDUCTION 
Osteosarcomogenic effect of plutonium-239 as a function of the 
age and sex of the animal, 2:1713 (ERDA-tr-151) 
OXIDES/DIFFUSION 
Tracer concentration gradients for diffusion coefficients 
exponentially dependent on concentration, 2:1072 
OXIDES/IONIZATION POTENTIAL 
Thermodynamics of ionization of gaseous oxides; the first 
ionization potentials of the lanthanide metals and monoxides, 
2:1050 
OXIDES/QUANTITATIVE CHEMICAL ANALYSIS 
Development of electrochemical measuring methods for the 
control of undesirable impurities in sodium circuits, 2:1125 
(ANL-Trans-1062) 
OXIDOREDUCTASES 
See also CATALASE 
HYDROXYLASE 
OXIDOREDUCTASES/BIOCHEMICAL REACTION KINETICS 
Mitochondrial phenotypes and genotypes in yeast. Technical 
annual p report, September |, 1975-August 31, 1976, 
2:1596 (COO-35 16-9) 
OXIDOREDUCTASES/METABOLISM 
Mitochondrial phenotypes and genotypes in yeast. Technical 
annual p report, September |, 1975-August 31, 1976, 
2:1596 (COO-3516-9) 
OXIRANS 


See EPOXIDES 
OXYGEN/ATOM-MOLECULE COLLISIONS 

Survey of chemi-ionization reactions in accelerated atom-O, 

crossed-molecular beams, 2:1850 
OXYGEN/CHEMICAL EXPLOSIONS 

Critical power density for direct initiation of unconfined gaseous 
detonations, 2:1235 

Role of chemical kinetics on structure of detonation waves, 
2:375 

Study of detonation wave structure, 2:374 

OXYGEN/CHEMICAL RADIATION EFFECTS 

Pulse radiolytic investigations of peroxy radicals in aqueous 

solutions of acetate and glycine, 2:1203 
OXYGEN/CHEMICAL REACTIONS 

Chemical Engineering Division environmental chemistry annual 
report, July 1974-June 1975 (Chemistry of airborne 
particulates; '*O analysis of atmospheric sulfate aerosols; S 
emission control chemistry), 2:1460 (ANL-75-51) 

Direct identification of products and measurement of branching 
ratios for the reactions of oxygen atoms with vinylfluoride, 
vinylchloride, and vinylbromide, 2:1229 

One electron transfer redox potentials of free radicals. I. The 
formation of CrO*,* in the reaction of Cr** + O, in aqueous 
acid solutions. report, September 1, 1975-July 1, 
1976, 2:1189 ( 3221-39) 

OXYGEN/DIFFUSION 
Ox: in crystals and single crystals of Pr;O/sub 
ie+-8) ( Miiftuslon at 740 10 900°C . 2:1077 





OXYGEN/DIFFUSION 


The mechanisms of element redistribution in a nuclear fuel 
irradiated at high temperature ((U,Pu)O,), 2:712 (CEA- 
CONF-3075) 

Zirconium metal-water oxidation kinetics. II. Oxy; tha 


diffusion —@ +. 1038 ae /TM-19) 
OXYGEN/EL M COLLISIO 
Excitation of atomic towess in the Born ximation, 2:1849 


Me 
OXYGEN/ELECTRON-MOLECULE COLLISIONS 
Cross section of O~ formation in e-O, collisions between 9 and 
17 eV (9-17 eV range), 2:1834 
OXYGEN/IGNITION 
Spherical — of oxyhydrogen behind a reflected shock 
wave, 
OXYGEN/INHALATION 
Problem of enhancing the biological effects of ionizing 
radiations. Communication 9. Oxygenation of the tumor and 
skin under conditions of inhalation of air and oxygen before 
and after irradiation (Gamma radiation, mice), 2:1676 
(ERDA-tr-151) 
OXYGEN/MASS SPECTROSCOPY 
Oxygen radiolysis by modulated molecular beam mass 
spectrometry (1 MeV protons; on-line system), 2:1206 
OXYGEN/NONDESTRUCTIVE ANALYSIS 
Nondestructive method for determining the na, ratio 
in plutonium bearing oxide fuel (Electrochemical 
measurement of O potential), 2:1126 (EURFNR-1262) 
OXYGEN/PRODUCTION 
Energy generating system (Patent; microporous membrane 
causes dissociation of high-energy steam into hydrogen and 
oxygen), 2:346 
Hydrogen production by water electrolysis: present status and 
future prospects, 2:348 (BNL-21481) 
Solid electrolyte and elevated temperature water electrolysis, 
2:349 (BNL-21547) 
OXYGEN/PURIFICATION 
Process for generating ultra high purity H, or O, (Patent; 
column containing alternate layers of adsorbent and a catalyst 
for the 2H, + O, yields 2H,O reaction), 2:347 
OXYGEN/QUANTITATIVE CHEMICAL ANALYSIS 
Development of electrochemical measuring methods for the 
control of undesirable impurities in sodium circuits, 2:1125 
(ANL-Trans-1062) 
Novel ZrO,-Pt seal for O, sensors, 2:1123 (SAND-76-0329) 
OXYGEN/RADIOLYSIS 
Oxygen radiolysis by modulated molecular beam mass 
spectrometry (1 MeV protons; on-line system), 2:1206 
OXYGEN 15/TISSUE DISTRIBUTION 
New imaging systems in nuclear medicine. Technical progress 
report, July 1, 1975-March 15, 1976 (Positron imaging 
systems), 2:1610 (COO-3333-29) 
OXYGEN 16/ALPHA REACTIONS 
(a, *Be) reaction in the Ip shell, 2:2010 
OXYGEN 16/ISOTOPE SEPARATION 
Gas-chromatographic fractionations of stable isotopes of carbon 
and oxygen in carbon dioxide ("*C/"C; '*O/"*O), 2:1166 
OXYGEN 16 REACTIONS/COULOMB SCATTERING 
Coulomb dissociation of relativistic "*C and '*O nuclei, 2:1995 
OXYGEN 16 REACTIONS/INELASTIC SCATTEKING 
Application of Austern-Blair theory to the interference between 
Coulomb and nuclear excitation in the inelastic scattering of 
heavy ions, 2:2019 
OXYGEN 16 TARGET/CARBON 13 REACTIONS 
Reactions induced by "C on "C, '*O, *Si, and *S, 2:2006 
OXYGEN 16 TARGET/ENERGY LEVELS 
Alpha-transfer reactions in light nuclei. III. (Li, t) stripping 
reaction (38 MeV, exact en coupled channel Born 
approximation analysis » 2 
OXYGEN 16 TARGET/HELIUM 3 REACTIONS 
Alpha-transfer reactions in light nuclei. Il. (*He, "Be) a od 
reaction (Finite range DWBA, Hauser-Feshbach analyses, 
angular distributions), 2:2004 
OxYG N 16 TARGET/LITHIUM 7 REACTIONS 
Alpha-transfer reactions in light nuclei. Ill. ("Li, t) stripping 
reaction (38 MeV, exact finite-range coupled channel Born 
ximation —. 2:2005 
OXYGEN 16 TARG 
Improved analysis of Coulomb-nuclear interference experiment 
for pions in *O (Forward am; > jitude, differential cross 
sections;), 2:2001 (LA-UR-7 1129) 
OXYGEN 16 TARGET/PION PLUS REACTIONS 
Improved is of Coulomb-nuclear interference experiment 
for pi in *O (Forward ampli , differential cross 
sections;), 2:2001 (LA-UR-76-1129) 
OXYGEN 18/ENERGY LEVELS 
Structure of low-lying positive-parity states of "O, 2:1997 
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OXYGEN 18/ISOTOPE RATIO 
Chemical Engineering Division environmental chemistry annual 
report, July 1974-June hat Brewernsoe _ oon eee 
as *O analysis 
v2 O(ANLTSSI) ) 


OXYGEN 18/ISOTOPE SEP. 
Gas-chromatographic Rene nag of stable isotopes of 
and oxygen in carbon dioxide ("*C/™C; *O/"*O), 2:1166 
OXYGEN 18/WAVE FUNCTIONS 
Structure of low-lying positive-parity states of *O, 2:1997 
OXYGEN 18 REACTIONS/FUSION REACTIONS 
a schemes for high-spin states in ** ** 97C] and *7Ar from 
vy-ion fusion-evaporation reactions, 2:2013 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/ION-ATOM COLLISIONS 
Formation of beams of neutral C, O, F, and Cl atoms by 
electron detachment, 2:1831 
Nucleus-nucleus bremsstrahlung from heavy-ion collisions, 
2:1835 
OXYGEN IONS/ION-ION COLLISIONS 
Resonance charge exchange in ion-ion collisions, 2:1830 
OXYGEN IONS/ION-MOLECULE COLLISIONS 
Formation of beams of neutral C, O, F, and Cl atoms by 
electron detachment, 2:1831 
OXYMETHYLENE 
See FORMALDEHYDE 
OZONE/ENVIRONMENTAL EFFECTS 
Study of the biochemical effects of ionizing and nonionizing 
radiation on plant metabolism during development. 
report, September 1, 1975-August 31, 1976, 2:1651 (ORO- 
4241-6) 


PACIFIC OCEAN 
See also SAN FRANCISCO BAY 
PACIFIC OCEAN/AQUATIC ORGANISMS 
Energy and environment annual report 1974 (Environmental 


Research programs), 2:1467 (LBL-3253) 
PACIFIC OCEAN/CONVECTION 
Numerical models for hydrothermal circulation in the oceanic 
crust, 2:1750 
PACIFIC OCEAN/HEAT FLOW 
Numerical models for hydrothermal circulation in the oceanic 
crust, 2:1750 
Relation between heat flow, sediment thickness, and age in the 
eastern Pacific, 2:1748 
Reliability of oceanic heat flow averages, 2:1749 
PALLADIUM/ELECTRONIC STRUCTURE 
Electronic properties of liquid palladium. Period covered: April 
1, 1975-March 31, 1976, 2:1022 (COO-3551-28) 
PALLADIUM/EMISSION SPECTROSCOPY 
Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spectrography, 2:1135 {INER-0201) 
PALLADIUM 103/BETA-PLUS DECAY 
Decay of 39-day “Ru and 17-day Pd to the levels of ‘Rh 
(J,m), 2:2037 
PALLADIUM 104/HIGH SPIN STATES 
le-plus-rotor bandmixing calculations of Coriolis 
decoupling, 2:2044 
PALLADIUM 105/ENERGY LEVELS 
Nuclear orientation of /sup 97,103,105/Ru and 'Rh, 2:2040 
PALLADIUM HYDRIDES/SUPERCONDUCTIVITY 
Electronic and transport properties of palladium hydride and 
deuteride. Topical report, April 1, 1975-March 31, 1976, 
2:1068 (COO-3551-27) 
ONMENTAL EFFECTS 
National Pollutant Discharge Elimination System adjudicatory 
hearing —— decisions of the administrator and 
decisions of the general counsel. Volume 1. September 1974- 
December —— 2:1568 (NP-21119) 
PAPER/RECOVERY 
Source separation for materials recovery guidelines. Part 246 
(High-grade paper, corru container, and residential 
materials recovery), 2:87 
PAPER/WASTE MANAGEMENT 
National Pollutant Discharge Elimination System adjudicatory 
pre ge ee decisions of the administrator and 
decision of the general counsel. Volume 1. September 1974- 
December 1975, 2:1568 (NP-21119) 
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PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARABOLIC REFLECTORS/COST 
Sequential algorithmic ee to synthesizing minimum cost 


solar collector fields, 2:46 
PARABOLIC REFLECTORS/DESIGN 

Design considerations for parabolic-cylindrical solar collectors, 
2:493 (SAND-76-0082) 

Design considerations for parabolic-cylindrical solar collectors, 
2:494 (SAND-76-5177) 

PARAFFINS 
See ALKANES 
PARAMETRIC INSTABILITIES 

Validity of different approaches to the problem of parametric 

instabilities, 2:2182 
PARAMETRIC INSTABILITIES/PLASMA HEATING 

Excitation and propagation of lower-hybrid waves in a bounded, 

peer cama lasma, 2:2188 
PARTHENOGENES) 

See REPRODUCTION 
PARTICLE INTERACTIONS 

See also INCLUSIVE INTERACTIONS 

Philosophical motivations for Bell’s theorem and the 

experimenters problems, 2:1915 (UCRL-78237) 
PARTICLE MODELS 
See also COLOR MODEL 
DIFFRACTION MODELS 
HIGGS MODEL 
QUARK MODEL 
STRING MODELS 
WEINBERG LEPTON MODEL 
PARTICLE MODELS/C INVARIANCE 
Charge symmetry violations in the GIM model, 2:1966 (RLO- 
2041-128) 
PARTICLE PRODUCTION 
See also MULTIPLE PRODUCTION 
PARTICLE PRODUCTION/TRANSVERSE MOMENTUM 
Particle production at large transverse momenta: a parton-free 
seg (Multiperipheral a. 2:1914 (RLO-2041-124) 
PARTITION CHROMATOGRA 
See CHROMATOGRAPHY 
PARTON MODEL/PAIR PRODUCTION 

Dimuon production in a quark-parton model (Cross sections, 

bounds, positivity, symmetry), 2:1939 
PATIENTS/RADIATION DOSE DISTRIBUTIONS 

Radioisotope studies utilizing a low level whole body counter 
and clinical applications of activation analysis. Progress report 
(Nuclear medicine research studies), 2:1612 (ORO-2401-94) 

PATIENTS/RADIATION DOSES 

Practical methods of dose reduction to the bladder wall, 2:1702 

(CONF-760444-9) 
PATIENTS/RADIONUCLIDE ADMINISTRATION 

Practical methods of dose reduction to the bladder wall, 2:1702 
(CONF-760444-9) 

Radioisotope studies utilizing a low level whole body counter 
and clinical ———— of activation analysis. Progress rt 
(Nuclear medicine research studies), 2:1612 (ORO-2401-94) 

Radiopharmaceuticals and tumor detection (Evaluation of 
— for tumor scintiscanning), 2:1609 (BNL- 

1652) 
PDP COMPUTERS/PROGRAMMING 
ALECS numerical subroutine library, 2:2245 (IS-3937) 
PEA PLANT 
See PISUM 
PEACH BOTTOM-1 REACTOR/FISSION PRODUCT RELEASE 
Fission product behaviour during operation of the second Peach 
Bottom core, 2:599 
PEARL PULSATIONS 
See PULSATIONS 
PEARL SPAR 
See DOLOMITE 
PEBBLE BED REACTORS/REACTOR CORES 
Pebble-bed reactor (Patent), 2:608 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRATORS/RESEARCH PROGRAMS 

Review of the early AP penetrator work at LASL which led to 

the selection of U-3/4 Ti alloy, 2:265 (LA-UR-76-1614) 
PENTANE/COMBUSTION 
Combustion of liquid fuels in a om combustion gas 
environment at high pressures, 2:39 
PENTANE/FLAMES 
Extinction of laminar diffusion flames for liquid fuels, 2:395 
PENTANE/FORMATION HEAT 

Calculations of steric hindrance in ester hydrolysis based on 
estimation of van der Waals strain energies of alkanes (Gas 
phase; 298°K), 2:1174 


PETROLEUM/CHEMICAL ANALYSIS 


PEP STORAGE RINGS 
( Positron-electron-proton storage ring.) 
PEP STORAGE RINGS/ENVIRONMENTAL IMPACT 
STATEMENTS 
Positron-electron storage ring project: Stanford Linear 
Accelerator Center, Stanford, California. Final environmental 
statement, 2:1382 (ERDA-1546) 
PERIDOTITES/ELASTICITY 
On the composition of the oceanic lithosphere, 2:1767 
PEROXY RADICALS 
Pulse <r investigations of peroxy radicals produced from 
isopropanol, 2:1187 (COO-3221-36) 
PEROXY RADICALS/CHEMICAL REACTIONS 
Pulse radiolytic investigations of peroxy radicals in aqueous 
solutions of acetate and glycine, 2:1203 
Pulse radiolytic investigations of peroxy radicals produced from 
2-propanol and methanol, 2:1194 
PEROXY RADICALS/REDOX POTENTIAL 
One electron transfer redox potentials of free radicals. I. The 
oxygen-superoxide system. Progress report, September 1, 
1975-July 1, 1976, 2:1186 (COO-3221-35) 
PERSONNEL 
See also MINERS 
PERSONNEL/BEHAVIOR 
Training as related to behavioral change (Safety training 
programs), 2:1736 (ERDA-76-45-6) 
PERSONNEL/EDUCATION 
Description of the Nuclear Training Centre (India), 2:619 (INIS- 
mf-3095) 
History of SNG at Boston Gas: reasons, experiences, opinions, 
. 2:389 
Northern Illinois Gas Company supplemental natural gas plant 
startup, 2:393 
Respirator studies for the ERDA Division of Safety, Standards, 
and Compliance. Progress report, July 1, 1974-June 30, 1975, 
2:1742 (LA-6426-PR) 
Sources of personnel for multinuclear companies, 2:552 (CONF- 
750515-) 
Training as related to behavioral change (Safety training 
programs), 2:1736 (ERDA-76-45-6) 
Training technicians for automated stations, 2:198 
PERSONNEL/ERRORS 
Sandia human factors program for weapon development, 2:1458 
(SAND-76-0326) 
PERSONNEL/RADIATION DOSES 
Radiation exposure control technology semi-annual progress 
report, January-June 1975, 2:758 (HEDL-TME-76-42) 
PERSONNEL/RADIATION PROTECTION 
Calibration for plutonium-238 lung counting at Mound 
Laboratory, 2:1709 (MLM-2339(OP)) 
PERSONNEL/RELIABILITY 
New concept in materials distribution, 2:169 
PERSONNEL/SAFETY 
Respirator studies for the ERDA Division of Safety, Standards, 
and Compliance. report, July 1, 1974-June 30, 1975, 
2:1742 (LA-6426-PR) 
PERSULFATES/SEPARATION PROCESSES 
Electrochemical contaminant removal from aqueous media 
(Patent), 2:1137 
PERT METHOD/COMPUTER CODES 
Down and up with PERT at Goddard., 2:2263 
PESTICIDES 
See also INSECTICIDES 
PESTICIDES/BIOLOGICAL EFFECTS 
Invertebrates of Biscayne Bay, 2:1552 
PESTICIDES/ECOLOGICAL CONCENTRATION 
Pesticide residue analysis of storm-drain waters, 1975, 2:1569 
(UCID-17079) 
PESTICIDES/ENVIRONMENTAL EFFECTS 
Man's impact on the biology of Biscayne Bay, 2:1554 
Pesticide residue analysis of storm-drain waters, 1975, 2:1569 
(UCID-17079) 
PESTICIDES/QUANTITATIVE CHEMICAL ANALYSIS 
Pesticide residue analysis of storm-drain waters, 1975, 2:1569 
(UCID-17079) 
PETROCHEMICALS/PROCESSING 
Chemicals from coal. Quarterly technical progress report, April- 
June 1976, 2:45 (FE-1534-33) 
PETROCHEMICALS/PRODUCTION 
Petrochemicals in Texas, 1972. Special project C, final report, 
2:148 (NSF-RA-N-74-259) 
PETROLEUM 
See also SHALE OIL 
PETROLEUM/BY-PRODUCTS 
Petrochemicals in Texas, 1972. Special project C, final report, 
2:148 (NSF-RA-N-74-259) 
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PETROLEUM/CHEMICAL ANALYSIS 
Characteristics of world’s crude oils and results of API Research 
Project 60, 2:155 (BERC/RI-76/8) 
PETROLEUM/CHEMICAL PROPERTIES 
Characteristics of world’s crude oils and results of API Research 
Project 60, 2:155 (BERC/RI-76/8) 
PETROLEUM/DATA 
Petroleum developments in New Mexico, 1974, 2:109 (NP- 
20950) 
PETROLEUM/DEMETALLIZATION 
Method for removin: vanadium, nickel, and sulfur from 
hydrocarbon oils, 2:141 
PETROLEUM/DESULFURIZATION 
Hydrocarbon desulfurization utilizing a non-catalytic hydrogen 
donor step and an oxidation step (Patent), 2:146 
Method for removing vanadium, nickel, and sulfur from 
hydrocarbon oils, 2:141 
Multiple bubble-collecting annular plates in a fluidized 
hydrodesulfurization of heavy oil (Patent), 2:143 
Process for purifying gases containing H,S (Patent), 2:145 
PETROLEUM/ENERGY SHORTAGES 
Administration of energy shortages: natural gas and petroleum 
(Book), 2:881 
PETROLEUM/ENHANCED RECOVERY 
Preliminary field test recommendations and prospective crude 
oil fields or reservoirs for high priority field testing, 2:118 
(FE-2025-1) 
PETROLEUM/ENVIRONMENTAL EFFECTS 
Man’s impact on the biology of Biscayne Bay, 2:1554 
PETROLEUM/HYDROCRACKING 
Multiple bubble-collecting annular plates in a fluidized 
hydrodesulfurization of heavy oil (Patent), 2:143 
PETROLEUM/ISOTOPE RATIO 
Carbon isotopes in oil-gas geology, 2:110 (N-75-27563) 
PETROLEUM/MARKET 
Interdependence and the world energy picture (Arab nations 
and West), 2:897 
PETROLEUM/PHYSICAL PROPERTIES 
Characteristics of world’s crude oils and results of API Research 
Project 60, 2:155 (BERC/RI-76/8) 
PETROLEUM/PRODUCTION 
Selected review of maximum efficient rate (MER) and related 
resource economics literature, 2:895 (LA-6322-MS) 
PETROLEUM/REFINING 
Hydrocarbon conversion with a sulfided catalytic composite 
(Patent), 2:142 
PETROLEUM/RESEARCH PROGRAMS 
Fossil Energy Research Program of the Energy Research and 
Development Administration, FY 1977, 2:1 (ERDA-76-63) 
PETROLEUM DEPOSITS/INVENTORIES 
Management of and plans for the Naval petroleum reserves, 
2:898 
PETROLEUM DEPOSITS/MANAGEMENT 
Management of and plans for the Naval petroleum reserves, 


2:898 
PETROLEUM DEPOSITS/METAMORPHISM 
USGS releases Alaskan well data., 2:112 
PETROLEUM DEPOSITS/REGULATIONS 
Selected review of maximum efficient rate (MER) and related 
resource economics literature, 2:895 (LA-6322-MS) 
PETROLEUM INDUSTRY/ECONOMICS 
Temperature correction of petroleum products at retail, 2:152 
Why temperature correction (Liquid measuring device), 2:151 
PETROLEUM INDUSTRY/ENVIRONMENTAL EFFECTS 
National Pollutant Discharge Elimination System adjudicatory 
hearing proceedings: decisions of the administrator and 
decisions of the general counsel. Volume |. September 1974- 
December 1975, 2:1568 (NP-21119) 
PETROLEUM INDUSTRY/METRIC SYSTEM 
Petroleum industry, 2:154 
PETROLEUM INDUSTRY/REGULATIONS 
Canadian energy developments, 2:896 
PETROLEUM I DUSTRY /ST ANDARDS 
Petroleum industry, 2:154 
PETROLEUM INDUSTRY/WASTE MANAGEMENT 
National Pollutant Discharge Elimination System adjudicatory 
hearing proceedings: decisions of the administrator and 
decisions of the general counsel. Volume 1. September 1974- 
December 1975, 2:1568 (NP-21119) 
PETROLEUM PRODUCTS 
See also GASOLINE 
KEROSENE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/STORAGE 
op the Committee on Specifications and Tolerances, 
215 
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PETROLEUM PRODUCTS/TEMPERATURE EFFECTS 
Temperature correction of petroleum products at retail, 2:152 
Why temperature correction (Liquid measuring device), 2:151 

PETROLEUM PRODUCTS/TEMPERATURE MEASUREMENT 
Temperature correction of petroleum products at retail, 2:152 
Why temperature correction (Liquid measuring device), 2:151 

PETROLEUM REFINERIES 
Survey of Texas petroleum refineries. Special project B, final 

report (1974 survey of refinery capacity, feedstock sources, 
and projected future capacity), 2:139 (NSF-RA-N-74-258) 

PHAGES 

See BACTERIOPHAGES 

PHANTOMS 

Quality control for scintillation cameras (Compilation of 
multipurpose phantoms used in nuclear medicine), 2:1393 
(FDA-76-8046) 
PHANTOMS/PION DOSIMETRY 
Characteristics of a negative pion beam for the irradiation of 
superficial nodules in cancer patients, 2:2095 
PHAR ae LS 
See DRUG. 

PHASEOLUS/PLANT BREEDING 

Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 

PHENIX REACTOR/REACTOR VESSELS 

Phenix Power Plant. Problems posed by the reactor vessel, 2:652 
(ANL-Trans-1065) 

PHENOLS/RADIOLYSIS 

Pulse radiolysis studies of the oxidation of phenols by .SO,~ and 
Br,~ in aqueous solutions, 2:1629 

PHENYLALANINE/BIOCHEMICAL REACTION KINETICS 

Effects of whole-body gamma irradiation on the 
compartmentalization of amino acids in the rat kidney and 
spleen, 2:1681 (ERDA-tr-151) 

PHENYLALANINE/METABOLISM 
Effects of whole-body gamma irradiation on the 

compartmentalization of amino acids in the rat kidney and 
spleen, 2:1681 (ERDA-tr-151) 

PHENYLETHYLENE 

See STYRENE 

PHI-1019 RESONANCES/CONFIGURATION MIXING 

w-phi-psi current-mixing angles and mass formulas from SU(4) 
spectral-function sum rules (Electron-pair partial widths), 
2:1963 

PHOSPHATES/BIOCHEMICAL REACTION KINETICS 
Molecular events basic to cellular radiation response. Progress 

rt, 2:1625 (COO-3335-24) 

PHOSPHATES/ENVIRONMENTAL EFFECTS 
Impact of nitrogen and phosphorus release from a siliceous 

sediment on the overlying water, 2:1544 (COO-3279-20) 

PHOSPHATES/SEPARATION PROCESSES 
Electrochemical contaminant removal from aqueous media 

(Patent), 2:1137 
Electrochemical removal of fluoride ion from aqueous media 
(Patent), 2:1138 
PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHITES 
See PHOSPHOROUS ACID 
PHOSPHOLIPIDS 
See also LECITHINS 

PHOSPHOLIPIDS/BIOLOGICAL RADIATION EFFECTS 
Effects of whole-body x irradiation on the composition and 

metabolism of lipids of the rat brain, 2:1673 (ERDA-tr-151) 

PHOSPHOROUS ACI ID/SEPARATION PROCESSES 
Electrochemical contaminant removal from aqueous media 

(Patent), 2:1137 

PHOSPHORUS/BIOLOGICAL EFFECTS 
Revegetation research on Amchitka Island, a maritime tundra 

location in Alaska. Final report, 2:1650 (NVO-172) 

PHOSPHORUS/ENVIRONMENTAL EFFECTS 
Impact of nitrogen and ——— release from a siliceous 

sediment on the overlying water, 2: a. (COO-3279-20) 

PHOSPHORUS/OSTEODENSITOMETR 
Radioisotope studies utilizing a low level whole body counter 

and clinical applications of activation analysis. Progress report 
(Nuclear medicine research studies), 2:1612 (ORO-2401-94) 

PHOSPHORUS/OXIDATION 

Interaction of phosphorus v 
dl vapor) 2:1150 (RFP-Trans-198) 

PHOSPHORUS 32/TISSUE DISTRIBUTION 

Radiopharmaceuticals and tumor detection (Evaluation of 
— for tumor scintiscanning), 2:1609 (BNL- 
21652) 

PHOSPHORUS OXIDES/CHEMICAL REACTION YIELD 

Interaction of phosphorus vapors with different gases (CO, CO,, 
H,O vapor), 2:1150 (RFP-Trans-198) 


rs with different gases (CO, CO,, 
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PHOSPHORYLASES 

See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 

See also HEXOKINASE 


NUCLEASES 
PHOSPHOTRANSFERASES/BIOLOGICAL RADIATION 
EFFECTS 


Influence of preliminary administration of cystamine on certain 
enzymes of carbohydrate metabolism of the erythrocytes in 
radiation sickness (Betatrons, hexokinase 

— pyruvate kinase), 2:1689 (ERDA-tr- 


51) 
PHOSPHOTRANSFERASES/METABOLISM 
— of preliminary administration of cystamine on certain 
es of carbohydrate metabolism of the erythrocytes in 
colittien sickness (Betatrons, hexokinase 
acres pyruvate kinase), 2: 1689 (ERDA-tr- 


51) 
PHOTOCHEMICAL OXIDANTS/CONTROL 
Control of photochemical oxidants. Technical basis and 
implications of recent findings, 2:1482 (PB-244428) 
PH HEMISTRY/RESEAR PROGRAMS 
Nature of oxygen containing radicals in radiation chemistry and 
photochemistry of aqueous solutions. Annual progress report, 
tember 1975-June 1976, 2:1192 (COO-3221-42) 
PH DISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOGRAPHIC FILMS/SENSITIVITY 
Classification of x-ray films, 2:1371 (ORNL-tr-4149) 
PHOTOGRAPHS 
See IMAGES 
PHOTOMULTIPLIERS/PERFORMANCE 
Preliminary time response data from ITT MCP PMT, 2:2128 
(LA-UR-76-1441) 
PHOTON TRANSMISSION SCANNING/EQUIPMENT 
Parameters and design considerations for tomographic 
transmission scanners, 2:1407 (CONF-750465-4) 
PHOTON-NUCLEON INTERACTIONS/PHOTOPRODUCTION 
Photoproduction and leptonic decays of vector mesons, 2:1883 
PHOTON-PHOTON RACTIONS/EXCLUSIVE 
INTERACTIONS 
Measurements of exclusive photoproduction processes at large 
values of t and u from 4 to 7.5 GeV (Cross sections, angular 
distributions, parton model), 2:1871 
PHOTON-PHOTON INTERACTIONS/PAIRING 
INTERACTIONS 
Linearized Hartree formulation of the photon pairing problem 
(Electron vacuum polarization forces), 2:1930 
PHOTON-PHOTON INTERACTIONS/SCATTERING 
AMPLITUDES 
Photon pairing instabilities: A microscopic origin for gravitation 
(Singularity, ladder approximation), 2:2107 
PHOTONS/MULTIPLE PRODUCTION 
a production in m*p interactions at 10.5 GeV/c (Scaling, cross 
sections, multiplicity), 2:1897 (TID-27087) 
PHOTONUCLEAR REACTIONS/CROSS poe 
AMPxX: a modular code system for generating coup 
multigroup neutron-gamma libraries from ENDETB.: 2:2089 
(ORNL/TM-3706) 
PHOTONUCLEAR REACTIONS/KNOCK-OUT REACTIONS 
wal, a0: in the behavior of the radiative force function in 
2:2058 
PHOTONUCLEAR REACTIONS/PHOTOPRODUCTION 
"B(y, w~)"C cross section near threshold, 2:2009 
Photoproduction of eta mesons on nuclei in the region of the S,, 
(1535) resonance, 2:1869 
PHOTOREACTIVATION 
Photobiology and photochemistry of ribonucleic acids. Progress 
report, March 1974-March 1975 (UV radiation), 2:1582 
(RLO-2225-T15-20) 
PHOTOSPHERE/CHEMICAL COMPOSITION 
Asymmetry of the infrared triplet lines of oxygen and 
determination of the relative content of isotopes '7O and "O 
in the solar photosphere, 2:1784 
PHOTOSYNTH HESIS 
Solar energy fixation by plants, 2:460 (NP-20973) 
PHOTOVOLTAIC CELLS/DESIGN 
Design optimization of beta- and photovoltaic conversion 
devices, 2:930 (UCRL-51993) 
PHTHALATES/X-RAY DIFFRACTION 
Theory and measurement of x-ray diffraction from several acid 
phthalates, 2:1145 (LA-UR-76-1455) 
PHYSICAL CHEMISTRY/RESEARCH PROGRAMS 
Physico-chemical study of some areas of fundamental 
significance to biophysics. Annual report, 1975-1976 
(Chemistry t., Louisiana State University, Baton Rouge), 
2:1139 (ORO-S018- 153) 


PION PLUS-PROTON INTERACTIONS/ 


PHYSICAL PROTECTION DEVICES/DATA ACQUISITION 
SYSTEMS 


Adaptive intrusion data system, 2:329 (SAND-76-5543) 
PHYSICAL PROTECTION DEVICES/REGULATORY GUIDES 
Standard format and content for the physical protection section 
of a license lication (for facilities other than nuclear power 
plants), 2:67 73 (REGIG-S 52(Rev. —— 
PICKERING-1 REACTOR/PERFORMAN 
Performance of Canadian commercial << units and heavy 
water plants, 2:622 
PICK G-2 REACTOR/PERFORMANCE 
Performance of Canadian commercial nuclear units and heavy 
water plants, 2:622 
PICKERING-3 B REACTOR/PERFORMANCE 
Performance of Canadian commercial nuclear units and heavy 
water plants, 2:622 
PICKERING-4 REACTOR/PERFORMANCE 
Performance of Canadian commercial nuclear units and heavy 
water plants, 2:622 
PICKERING-5 REACTOR/RADIOACTIVITY TRANSPORT 
Activity transport considerations and their effect on a typical 
system design: the Pickering ‘B’ moderator system, 2:617 
(AECL-5113) 
PICKERING-6 REACTOR/RADIOACTIVITY TRANSPORT 
Activity transport considerations and their effect on a ce 
system design: the Pickering 'B’ moderator system, 2:617 
(AECL-5113) 


PICKERING-7 REACTOR/RADIOACTIVITY TRANSPORT 
Activity transport considerations and their effect on a typical 
system design: the Pickering ‘B’ moderator system, 2:617 
(AECL-5113) 
PICKERING-8 REACTOR/RADIOACTIVITY TRANSPORT 
Activity transport considerations and their effect on a typical 
system design: the Pickering 'B’ moderator system, 2:617 
(AECL-5113) 
PILGRIM-1 REACTOR/PRESSURE VESSELS 
Ultrasonic rei ion of Pilgrim-I reactor vessel nozzle N2B, 
2:566 (SAND-76-0241) 
PILGRIM-1 REACTOR/SOCIO-ECONOMIC FACTORS 
Socioeconomic effects of operating reactors on two host 
communities: a case study of Pilgrim and Millstone, 2:726 
(CONF-760722-1) 
PINES/CONTAMINATION 
Non-labile tritium in Savannah River Plant pine trees, 2:1510 
(DP-1407) 
PINES/RESINS 
Biochemical basis of paraquat induced oleoresin production in 
pines, 2:1583 (SRO-888-1) 
PINS (FUEL) 
See FUEL PINS 
PION DOSIMETRY/SPATIAL DOSE DISTRIBUTIONS 
Characteristics of a negative pion beam for the irradiation of 
superficial nodules in cancer patients, 2:2095 
PION MINUS REACTIONS/ELASTIC SCATTERING 
Improved is of Coulomb-nuclear interference experiment 
for pions in (Forward amplitude, differential cross 
sections;), 2:2001 pe 1129) 
PION MINUS-PROTON INTERACTIONS/BREMSSTRAHLUNG 
Angular distributions of pion-proton bremsstrahlung at 298 
MeV, 2:1908 
PION MINUS-PROTON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
Observation of a universal charge-exchange ry across 
rapidity gaps in 200-GeV/c mp interactions, 2:1 
_ rat a —— mer at high energies, ars 1901 
igh energies, 2:1902 
PION MIN MINUS 4 TON Tl INTERACTIONS/CROSS SECTIONS 
High-statistics i > of K°K~ decay of A~, produced by 
23-GeV/c w~ on hydrogen (2214 and 23.9 GeVie), 2:1907 
PION MINUS-PROTON INTERACTIONS/ELASTI 
SCATTERING 
“p, =-p, and wp elastic scattering at 23 GeV/c (differential 
cross sections), 2:1893 
Polarization measurements around the secondary dip in wp 
elastic scattering, 2:1903 
PION MINUS-PROTON INTERACTIONS/INDEXES 
Survey index of pion-nucleon scattering data. Physics data, 1-1, 
1975 (w*p yields w*p, wp yields wp, wp yields w°n: 
differential cross sections and polarizations (no data given in 
this report)), 2:1898 
PION PLUS REACTIONS/ELASTIC SCATTERING 
Improved analysis of Coulomb-nuclear interference experiment 
for pions in "*O (Forward amplitude, differential cross 
sections;), 2:2001 (LA-UR-76-1129) 
PION PLUS-PROTON INTERACTIONS/BREMSSTRAHLUNG 
Angular — of pion-proton bremsstrahlung at 298 
MeV, 2:1 





PION PLUS-PROTON INTERACTIONS/ 
PION PLUS-PROTON INTERACTIONS/CHARGE-EXCHANGE 
INTERACTIONS 


Pion charge-exchange scattering at high energies, 2:1901 
PION PLUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
@ production in w*p interactions at 10.5 GeV/c (Scaling, cross 
sections, multiplicity), 2:1897 (TID-27087) 
PION PLUS-PR' IN INTERACTIONS/INDEXES 
Survey index of pion-nucleon scattering data. Physics data, 1-1, 
1975 (a*p yields w*p, wp yields wp, wp yields w°n: 
differential cross sections and polarizations (no data given in 


Program in medium energy nuclear physics research. Technical 
progress report, 1 September 1975-31 August 1976 
(Summaries of research activities at Case Western Reserve 
University), 2:1888 (COO-2146-10) 

PION REACTIONS/MULTIPLE SCATTERING 

“a. aspects of pion nucleus physics, 2:2077 (ORO- 

PION REACTIONS/SCATTERING AMPLITUDES 

Field theoretic aspects of pion nucleus physics, 2:2077 (ORO- 

4856-56) 
PION REACTIONS/TOTAL CROSS SECTIONS 
a total cross sections in the (3, 3) resonance region, 


PION-NUCLEON INTERACTIONS 
See also PION-PROTON INTERACTIONS 
PION-NUCLEON INTERACTIONS/MULTIPLE PRODUCTION 
Search for charmed hadrons using a direct-muon trigger, 2:1904 
PION-PION INTERACTIONS/QUARK MODEL 
Wide-angle scattering: some corrections to the quark-counting 
results, 2:1945 (RLO-2041- 126) 
PION-PROTON INTERACTIONS/INCLUSIVE INTERACTIONS 
Direct evidence for the Bose-Einstein effect in inclusive two- 
particle reaction correlations, 2:1905 
Statistical approach to large trasverse momentum phenomena in 
meson-nucleon and nucleon-nucleon collisions, 2:1949 
PION-PROTON INTERACTIONS/TOTAL CROSS SECTIONS 
SU(4) character of the pomeron: a calculation of the psip (and 
ap, Kp, etap, etc.) total cross-section (Peripheral mode!), 
“— (RLO-2041-133) 


See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
PIONS/PAIR PRODUCTION 
Invariant mass dependence of inclusive correlation 
functions, 2:1950 (ANL-HEP-PR-76-09) 
PIONS/PARTICLE PRODUCTION 
Current algebra and soft pion theorems for weak w production, 
2:1933 
PIONS/QUARK MODEL 
A solution to the rho-m puzzie: Spontaneously broken 
symmetries of the quark model, 2:1964 
PIONS/RBE 
Initial comparative to peak pions and x-rays of normal 
skin and underlying tissue surrounding superficial metastatic 
nodules, 2:1658 
PIONS MINUS/INCOHERENT PRODUCTION 
ee and nucleon-recoil effects in pion production 
y nucleons on nuclei, 2:2052 
PIONS MINUS/PARTICLE PRODUCTION 
Production of high-energy pions in interactions of relativistic 
deuterons with protons and nuclei (Impulse approximation), 


2:1953 
PIONS MINUS/REST MASS 
New measurement of the w~ -meson mass, 2:1899 
PIONS NEUTRAL/MULTIPLE PRODUCTION 
a production in w*p interactions at 10.5 GeV/c (Scaling, cross 
sections, multiplicity), 2:1897 (TID-27087) 
PIONS PLUS/INCOHERENT PRODUCTION 
Multiple-scattering and nucleon-recoil effects in pion production 
by nucleons on nuclei, 2:2052 
PIPE FITTINGS/PERFORMANCE TESTING 
Determination of stresses and structural performance in 
polyethylene gas pipe and socket fittings due to internal 
pressure and external soil loads, 2:193 
PIPE FITTINGS/STRESS ANALYSIS 
Three-dimensional thermal and stress analysis of a piping tee. 
Final report (Reactor cooling systems), 2:698 (PB-244432) 
PIPE FITTINGS/THERMAL ANALYSIS 
Three-dimensional thermal and stress analysis of a 
Final rt (Reactor — systems), : 698 (rb. 32) 
PIPE JO /MAINTENANC 
Gas pipeline leak location a measurement, 2:181 
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PIPE JOINTS/REPAIR 
Gas pipeline leak location and measurement, 2:181 
QUALITY GAS 
See HIGH BTU GAS 


See also ALASKA PIPELINE 
PIPELINES/AUTOMATION 
Gas di h minicomputer nine after, 2:203 
PIPELIN /COMPRESSORS aa 
Controlling a 25,000 h.p. gas compressor station with a mini- 
computer, 2:194 
Exhaust emissions from piston and gas turbine engines used in 
natural gas transmission, 2:196 
= sng improvements related to integral angle 
197 
PIPELINES/CORROSION 
a = control of corrosion in gas storage wells and lines, 
Gas quality control and analysis, 2:180 
PIPELINES/CORROSION PROTECTION 
Insulating requirements to protect existing coated distribution 
system (Cathodic protection), 2:182 
New methods and developments for corrosion control (Cathodic 
protection), 2:184 
Protecting bare steel: choosing the proper criterion (Cathodic 
protection), 2:183 
PIPELINES/ELECTRICAL TESTING 
Protecting bare steel: choosing the proper criterion (Cathodic 
protection), 2:183 
PIPELINES/ELECTROCHEMICAL CORROSION 
Insulating requirements to protect existing coated distribution 
system (Cathodic protection), 2:182 
PIPELINES/FLOWMETERS 
Digital computers for gas measuring systems, 2:211 
Sonic nozzles in distribution metering, 2:190 
PIPELINES/GAS FLOW 
Computer program GANESI: description of a computer program 
for the simulation of unsteady flows in gas distribution 
networks, 2:179 (KFK-PDV-66) 
PIPELINES/GAS METAL-ARC WELDING 
Choosing a welding process for LNG piping and vessels, 2:208 
PIPELINES/GAS TUNGSTEN-ARC WELDING 
Choosing a welding process for LNG piping and vessels, 2:208 
PIPELINES/HAZARDS 
Static electricity and lightning effects on plastic pipe, 2:192 
PIPELINES/INSPECTION 
Leak survey quality index, 2:185 
User evaluation of distribution system components, 2:187 
PIPELINES/LEAK TESTING 
Leak survey quality index, 2:185 
PIPELINES/LEAKS 
Gas pipeline leak location and measurement, 2:181 
Use of customer odor complaints in determining adequacy of 
odorization, 2:186 
PIPELINES/LINING PROCESSES 
New life for old gas mains, 2:931 
PIPELINES/MAINTENANCE 
Insulating requirements to protect existing coated distribution 
system (Cathodic protection), 2:182 
User evaluation of distribution system components, 2:187 
PIPELINES/NOISE 
Application of noise abatement techniques, 2:188 
PIPELINES/ON-LINE CONTROL SYSTEMS 
Fingerpointing user style, 2:905 
PIPELINES/OPTIMIZATION 
Calculating optimum pipeline operations, 2:200 
PIPELINES/PERFORMANCE TESTING 
Performance: plastic vs steel piping, 2:191 
Sonic nozzles in distribution metering, 2:190 
User evaluation of distribution system components, 2:187 
PIPELINES/QUALITY CONTROL 
User evaluation of distribution system components, 2:187 
PIPELINES/RELIABILITY 
User evaluation of distribution system components, 2:187 
PIPELINES/REPAIR 
Insulating requirements to protect existing coated distribution 
system (Cathodic protection), 2:182 
Use of customer odor complaints in determining adequacy of 
odorization, 2:186 
PIPELINES/SHIELDED METAL-ARC WELDING 
Choosing a welding process for LNG piping and vessels, 2:208 
PIPELINES/SUBMERGED ARC WELDING 
Choosing a welding process for LNG piping and vessels, 2:208 
PIPELINES/SYSTEMS ANALYSIS 
Monte carlo simulation in the design of a pipeline system, 2:199 
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PIPELINES/WELDING 
Construction of offshore platforms and pipelines in deep water 
and adverse environmental conditions, 2:159 
PIPES/CRACKS 
Changes in fatigue crack shape during growth. NAUT report No. 
9011, 2:702 (JPNRSR-40) 
PIPES/RELIABILITY 
Estimates of the burst reliability of thin-walled cylinders 
designed to meet the ASME Code allowables (LMFBR), 
2:636 (CONF-760905-11) 
PIPES/RUPTURES 
Inelastic response of a nuclear pipe elbow subjected to rupture 
forces, 2:784 (SAND-75-5120) 
PIPES/STANDARDS 
Austenitic stainless steel seamless pipe (ASME SA-376 with 
additional requirements), 2:700 (RDT-M-3-3T(4-76)) 
Carbon steel forgings for piping components (ASME SA-105 
with additional requirements), 2:1008 (RDT-M-2-1T(4-76)) 
Stainless steel centrifugally cast pipe (ASME SA-451 with 
additional requirements), 2:701 (RDT-M-3-31T) 
PISTONS/TRAJECTORIES 
Problem of adiabatic gas compression under the action of a 
spherical piston, 2:1858 (UCRL-Trans-11119) 
PISUM/BIOLOGICAL RADIATION EFFECTS 
Role of tocopherol in radiation damage to Pisum sativum, 
2:1653 (ERDA-tr-151) 
PISUM/MUTANTS 
Comparison of the mutagenic effects of sodium azide with that 
of y-irradiation on Pisum sativum L, 2:1719 (RLO-2221-T2- 
24) 
PISUM/RADIATION INJURIES 
Role of tocopherol in radiation damage to Pisum sativum, 
2:1653 (ERDA-tr-151) 
PITUITARY GLAND/MONITORING 
Mercury-selenium association in persons exposed to inorganic 
mercury, 2:1570 (EUR-5360(Vol.1)) 
PLANKTON/BIOMASS 
Aguirre environmental studies, Jobos Bay, Puerto Rico. Volume 
2. Final report, 2:1523 (PRNC-196(Vol.2)) 
PLANKTON/CONTAMINATION 
Impact of nitrogen and phosphorus release from a siliceous 
sediment on the overlying water, 2:1544 (COO-3279-20) 
PLANT BREEDING 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
PLANT BREEDING/MEETINGS 
Evaluation of seed protein alterations by mutation breeding. 
Panel proceedings series. Proceedings of the third research co- 
ordination meeting of the seed protein improvement 
programme, Hahnenklee, Germany, May 5-9, 1975, 2:1620 
(STI/PUB-426) 
PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
CASSAVA 
COFFEE PLANTS 
COTTON PLANTS 
FORAGE 
FUNGI 
NICOTIANA 


TREES 
PLANTS/BIOCHEMICAL REACTION KINETICS 
Photobiology and photochemistry of ribonucleic acids. Progress 
report, March 1974-March 1975 (UV radiation), 2:1582 
(RLO-2225-T15-20) 
PLANTS/BIOLOGICAL INDICATORS 
Sodium relations in desert plants. V. Cation balance when grown 
in solution culture and in the field in three species of Lycium 
from the northern Mojave desert, 2:1601 
PLANTS/BIOLOGICAL RADIATION EFFECTS 
Revegetation research on Amchitka Island, a maritime tundra 
location in Alaska. Final report, 2:1650 (NVO-172) 
Revegetation following artificial disturbance. Progress report, | 
June 1975-29 February 1976, 2:1513 (COO-2743-1) 
Study of the sensitizing activity of plant radiotoxins (Gamma 
radiation), 2:1652 (ERDA-tr-151) 
PLANTS/CONTAMINATION 
Ecological behavior and effects of radionuclides in southeastern 
ecosystems. Progress report: a three year review, June 1975- 
June 1976, 2:1716 (ORO- 2412-65) 
Long-term ecological effects of exposure to uranium, 2:1514 
(LA-6269) 
Portsmouth gaseous diffusion plant environmental monitoring 
report for calendar year 1975, 2:1494 (GAT-866) 


PLASMA/REVIEWS 


PLANTS/DISTRIBUTION 

Aguirre environmental studies, Jobos Bay, Puerto Rico. Volume 
2. Final report, 2:1523 (PRNC-196(Vol.2)) 

Vascular plants of Biscayne Bay, 2:1549 

PLANTS/GROWTH 

Dynamics of desert vegetation of the Western Pamirs 
(Artemisia), 2:1509 (UCRL-Trans-11117) 

Sodium relations in desert plants. V. Cation balance when grown 
in solution culture and in the field in three species of Lycium 
from the northern Mojave desert, 2:1601 

PLANTS/MONITORING 

Portsmouth gaseous diffusion plant environmental monitoring 

report for calendar year 1975, 2:1494 (GAT-866) 
PLANTS/PRODUCTIVITY 

Dynamics of desert vegetation of the Western Pamirs 

(Artemisia), 2:1509 (UCRL-Trans-11117) 
PLANTS/RADIATION MONITORING 

Long-term ecological effects of exposure to uranium, 2:1514 

(LA-6269) 
PLANTS/RADIONUCLIDE KINETICS 

Contrasts between the marine and freshwater biological 
interactions of plutonium and americium (**Pu, *'Am), 
2:1711 (COO-3563-33) 

PLANTS/RADIONUCLIDE MIGRATION 

Ecological behavior and effects of radionuclides in southeastern 
ecosystems. Progress report: a three year review, June 1975- 
June 1976, 2:1716 (ORO-2412-65) 

PLANTS/RADIOTOXINS 

Study of the sensitizing activity of plant radiotoxins (Gamma 

radiation), 2:1652 (ERDA-tr-151) 
PLANTS/SEASONAL VARIATIONS 

Dynamics of desert vegetation of the Western Pamirs 
(Artemisia), 2:1509 (UCRL-Trans-11117) 

Vascular plants of Biscayne Bay, 2:1549 

PLANTS/SURVIVAL TIME 

Nonradiation effects on natural vegetation from the Almendro 
underground nuclear detonation. Final report, 2:1519 (NVO- 
409-3) 

PLANTS/WATER POLLUTION 
Man’s impact on the biology of Biscayne Bay, 2:1554 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
QUIESCENT PLASMA 
PLASMA/BIBLIOGRAPHIES 

Plasma physics index. Volume 10, cumulative index, 1975. 
Author index (Author index), 2:2110 

Plasma physics index. Volume 11, No. 5, 1976. Bibliography, 
author index, subject index (743 references; subject and 
author indexes), 2:2111 

PLASMA/ELECTROMAGNETIC RADIATION 

Emission of longitudinal waves from the interaction of two 
beams of transverse radiation, 2:2142 

Plane wave propagation in plasma slabs, 2:2198 

Plasma ringing associated with pulsed resonance cones, 2:2196 
(MATT-1260) 

Validity of different approaches to the problem of parametric 
instabilities, 2:2182 

PLASMA/EQUATIONS OF STATE 
Equation of state of the classical two-component plasma, 2:2151 
PLASMA/ION ACOUSTIC WAVES 

Observation of two ion-acoustic waves in an argon-helium 

plasma, 2:2202 
PLASMA/KINETIC EQUATIONS 

Vlasov equilibrium and nonlocal stability properties of an 

inhomogeneous plasma column, 2:2163 
PLASMA/LASER RADIATION 

Laser beam trapping and propagation in cylindrical plasma 

columns, 2:2114 (UCRL-77842) 
PLASMA/RESEARCH PROGRAMS 

Application of fusion plasma technology. Final report, 2:2149 
(COO-2457-3) 

CTR quarterly progress report, January-March 1976, 2:2209 
(ANL/CTR-76-2) 

Physics department annual progress report, 1 Jan - 31 Dec 1975, 
2:2090 (RISO-334) 
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PLASMA/REVIEWS 
Controlled fusion and plasma physics. Report on the Seventh 
European Conference, Lausanne, Switzerland, 1-5 September 
1975, 2:2217 
PLASMA/TRAPPING 
Effects of electrostatic trapping on neoclassical transport in an 
impure plasma, 2:2124 
PLASMA/TURBULENCE 
Stark profiles of hydrogen lines in a plasma with low-frequency 
turbulence, 2:2161 
PLASMA/VISCOSITY 
Parallel viscosity of a plasma, 2:2154 (EPRI-4) 
PLASMA BEAM INJECTION/MICROWAVE RADIATION 
— on electron injection into a toroidal magnetic field, 
:21 
PLASMA CLEARANCE 
See BLOOD-PLASMA CLEARANCE 
PLASMA CONFINEMENT 
Collisionless plasma diffusion in a circular 3 stellarator 
(Saturn), 2:2119 
PLASMA DIAGNOSTICS/ELECTRIC PROBES 
Measurement of parameters of stream of dense plasma using 
conical probes, 2:2134 
PLASMA DIAGNOSTICS/ELECTROMAGNETIC RADIATION 
Emission of longitudinal waves from the interaction of two 
beams of transverse radiation, 2:2142 
PLASMA DIAGNOSTICS/INTERFEROMETERS 
Simple microwave interferometer for measuring small phase 
shifts with high spatial resolution, 2:2144 
PLASMA DIAGNOSTICS/INTERFEROMETRY 
Interferometric study of laser-produced plasmas, 2:2146 
Investigation of perturbations of laser plasma density profile by 
high-speed interferometry, 2:2140 
Possibility of measuring electron density and electron collision 
frequency in plasma composed of combustion products using 
337-p laser interferometer, 2:2133 
PLASMA DIAGNOSTICS/LASER RADIATION 
Pressure dependence of the electron density in electron-beam- 
excited rare plasmas, 2:2143 
PLASMA DIAGNOSTICS/MICROWAVE RADIATION 
Resonator method for determining plasma density for high 
er and large volumes. I. Distributed-coupling system, 
72136 
Resonator method for determining plasma density for high 
densities and large volumes. II. Use of mode suppressors to 
thin out the resonances of microwave resonators, 2:2137 
Simple microwave interferometer for measuring small phase 
shifts with high spatial resolution, 2:2144 
Study of the performance of antennas in magnetized plasmas. 
Final report, 2:2132 (N-75-30390) 
PLASMA DIAGNOSTICS/PHOTOMULTIPLIERS 
Preliminary time response data from ITT MCP PMT, 2:2128 
(LA-UR-76-1441) 
PLASMA DIAGNOSTICS/RESEARCH PROGRAMS 
Wave heating and diagnostics for fusion freee Progress 
report, 15 May 1975-14 May 1976, 2:2112 (CALT-767P2X4) 
PLASMA DIAGNOSTICS/STARK EFFECT 
Stark broadening in hot, dense laser-produced plasmas, 2:2148 
PLASMA DIAGNOSTICS/STREAK PHOTOGRAPHY 
Sub-picosecond x-ray streak camera development for laser 
fusion diagnostics, 2:2129 (LA-UR-76-1458) 
Sub-picosecond proximity-focused streak camera for x-ray and 
visible light, 2:2130 (LA-UR-76-1600) 
PLASMA DIAGNOSTICS/THOMSON SCATTERING 
Limits of plasma di using Thomson scattering, 2:2135 
PLASMA DIAGN S/X-RAY SPECTRA 
Sub-picosecond proximity-focused streak camera for x-ray and 
visible light, 2:2130 (LA-UR-76-1600) 
PLASMA DIAGNOSTICS/X-RAY SPECTROMETERS 
Design of x-ray microscopes for laser-fusion applications, 2:2131 
(LA-UR-76-1680) 
PLASMA DIAGNOSTICS/X-RAY SPECTROSCOPY 
Time behavior of the ion density in a lithium plasma from 
absorption of soft x rays, 2:2138 
PLASMA DRIFT/MATHEMATICAL MODELS 
Particle diffusion in toroidally symmetric systems, 2:2153 (EPRI- 


3) 
PLASMA DRIFT/ROTATION 
Rotational motion of a collisional plasma —_ in radial 
electric and axial Sa a (IPPJ-218) 
PLASMA DRIFT, PORT TH 
Classical diffusion in toroidal Pag 2: 2162 
PLASMA DRIFT/TURBULENCE 
Turbulent diffusion in a plasma with high-energy ions, 2:2159 
PLASMA FURNACES/DESIGN 
Plasma heating of refractory melts, 2:1055 
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eo yg oxides fused or vaporized in a plasma furnace. II, 
PLASMA HEATING 
See also LASER-RADIATION HEATING 
PLASMA HEATING/BEAM INJECTION HEATING 
In-depth heating by an intense relativistic electron beam, 2:2231 
Particle-orbit loss regions and their effects on neutral-injection 
heating in axisymmetric tokamaks, 2:2116 
PLASMA HEATING/ELECTRON BEAMS 
Turbulent heating in a moderate energy electron beam plasma 
experiment, 2:2126 
PLASMA HEATING/LASER-RADIATION HEATING 
Plasma heating by shortwave laser radiation, 2:2118 
PLASMA HEATING/RESEARCH PROGRAMS 
Wave heating and diagnostics for fusion plasmas. Progress 
report, 15 May 1975-14 May 1976, 2:2112 (CALT-767P2X4) 
PLASMA INSTABILITY 
See also PARAMETRIC INSTABILITIES 
PLASMA MACROINSTABILITIES 
PLASMA MICROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
PLASMA INSTABILITY/CONTROL SYSTEMS 
Simple stability criterion for feedback control of unstable waves, 
2:2195 
PLASMA INSTABILITY/CYCLOTRON RESONANCE 
Stability of the ion cyclotron wave for pulsed parallel injection, 
2:2189 
PLASMA INSTABILITY/GUIDING-CENTER APPROXIMATION 
Large-aspect-ratio equilibrium and stability, 2:2157 (UCID- 
17182) 
PLASMA INSTABILITY/INSTABILITY GROWTH RATES 
Parametric resonance of systems with time-varying dissipation, 
2:2192 
PLASMA INSTABILITY/STABILIZATION 
Cold plasma stabilization of a mirror-confined, hot-electron 
plasma, 2:2125 
PLASMA INSTABILITY/STOCHASTIC PROCESSES 
Closed first- and second-order moment equations for stochastic 
nonlinear problems with applications to model hydrodynamic 
and Vlasov-plasma turbulence, 2:2191 
PLASMA INSTABILITY/TURBULENCE 
Closed first- and second-order moment equations for stochastic 
nonlinear problems with applications to model hydrodynamic 
and Vlasov-plasma turbulence, 2:2191 
PLASMA MACROINSTABILITIES 
See also TRAPPED-PARTICLE INSTABILITY 
Residual trapped-ion instabilities in tokamaks, 2:2178 (MATT- 
1265) 
PLASMA MACROINSTABILITIES/DISPERSION RELATIONS 
Numerical study of the dissipative trapped-electron instability in 
tokamaks, 2:2175 (AD-A-013990/7ST) 
PLASMA MACROINSTABILITIES/FLUTE INSTABILITY 
Stability of hot electron plasmas, 2:2190 
PLASMA MACROINSTABILITIES/HELMHOLTZ 
INSTABILITY 
Kinetic theory of magnetohydrodynamic Kelvin-Helmholtz 
instability, 2:2187 
PLASMA MACROINSTABILITIES/TRAPPED-PARTICLE 
INSTABILITY 
Transport theory of trapped particles in a system with toroidal 
confinement, 2:2176 (INIS-mf-3 100) 
PLASMA MICROINSTABILITIES 
See also CYCLOTRON INSTABILITY 
DRIFT INSTABILITY 
Lower hybrid instability driven by a spiraling ion beam, 2:2179 
(MATT-1268) 
PLASMA MICROINSTABILITIES/CYCLOTRON INSTABILITY 
Drift cyclotron instabilities in a plasma with ion impurities, 
2:2185 
PLASMA MICROINSTABILITIES/DRIFT INSTABILITY 
Drift cyclotron instabilities in a plasma with ion impurities, 
2:2185 
Effect of electron-ion heat exchange and electron thermal 
conductivity on the drift instability of a weakly collisional 
finite-8 plasma, 2:2184 
PLASMA MICROINSTABILITIES/STABILIZATION 
Shear stabilization of drift instabilities in the presence of 
multiple rational surfaces, 2:2180 (MATT-1270) 
PLASMA MICROINSTABILITIES/TWO-STREAM 
INSTABILITY 
Plasma stabilization of electron-ion beam instabilities, 2:2183 
Two stream instability of quasiparticles, 2:2177 (IPPJ-217) 
PLASMA PRODUCTION/RF SYSTEMS 
Production of a quiescent plasma by a rf discharge, 2:2172 
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PLASMA SIMULATION/THREE-DIMENSIONAL 
CALCULATIONS 
New three-dimensional simulation models for cylindrical and 
toroidal plasmas, 2:2156 (MATT-1204) 
PLASMA WAVES 
See also ION ACOUSTIC WAVES 
PLASMA WAVES/HYBRID RESONANCE 
Excitation and propagation of lower-hybrid waves in a bounded, 
inhomogeneous plasma, 2:2205 
PLASMA WAVES/RESEARCH PROGRAMS 
Wave heating and diagnostics for fusion ee 
report, 15 val 1975-14 May 1976, 2:2112 (CALT-767P2X4) 
PLASMA WAVES/SOLITONS 
Interaction of an electron beam with whistler solitons, 2:2208 
PLASMA WAVES/TWO-STREAM INSTABILITY 
Two stream instability of quasiparticles, 2:2177 (IPPJ-217) 
PLASTIC SCINTILLATION DETECTORS/PERFORMANCE 
TESTING 
Low level environmental radiation measurements with a plastic 
scintillation detector system, 2:1391 (BNL-21123) 
PLASTIC SCINTILLATION DETECTORS/SENSITIVITY 
Response of NE-228A, NE-228, NE-224, and NE-102 
scintillators to protons from 2.43 to 19.55 MeV, 2:1392 (COO- 
2231-33) 
PLASTICITY 
Some recent results in elastic-plastic wave propagation, 2:1013 
(SAND-76-5298) 
PLASTICS 
See also CONCRETE-PLASTIC COMPOSITES 
ORGANIC POLYMERS 
POLYACRYLATES 
POLYETHYLENES 
POLYSTYRENE 
POLYURETHANES 
TEFLON 
THERMOPLASTICS 
PLASTICS/COMPARATIVE EVALUATIONS 
Performance: plastic vs steel piping, 2:191 
PLASTICS/MECHANICAL PROPERTIES 
Determination of stresses and structural performance in 
polyethylene gas pipe and socket fittings due to internal 
pressure and external soil loads, 2:193 
PLASTICS/RESEARCH PROGRAMS 
Determination of stresses and structural performance in 
polyethylene gas pipe and socket fittings due to internal 
pressure and external soil loads, 2:193 
PLATE TECTONICS/MATHEMATICAL MODELS 
Reliability of oceanic heat flow averages, 2:1749 
PLATES 
(Thicker than SHEETS or FOILS.) 
PLATES/STRESS ANALYSIS 
High temperature moire and grids methodology, 2:1262 (TID- 
27116) 
PLATES/VELOCITY 
Streak camera technique to measure plastic plate velocities as a 
continuum, 2:1258 (MLM-2342(OP)) 
PLATINUM/SEALS 
Novel ZrO,-Pt seal for O, sensors, 2:1123 (SAND-76-0329) 
PLATINUM 175/ENERGY LEVELS 
Nuclear data sheets for A = 175, 2:2047 
PLATINUM 194 TARGET/DEUTERON REACTIONS 
Neutron states in '*Pt populated by the (d, p) and (d, t) 
reactions, 2:2054 
PLATINUM 195/ENERGY LEVELS 
Neutron states in Pt populated by the (d, p) and (d, t) 
reactions, 2:2054 
PLATINUM 196 TARGET/DEUTERON REACTIONS 
Neutron states in Pt populated by the (d, p) and (d, t) 
reactions, 2:2054 
PLATINUM earns ok arg HEAT 
Annual eo > May 1, 1975-Aril 30, 1976, 2:1026 
(UCS "34P227> 
PLUGS 
See CLOSURES 
PLUMES/DIFFUSION 
Reactor accident plume rise calculations, 2:1500 (SAND-76- 
0340) 
PLUTONIUM/CONTAINMENT 
Containment of plutonium and uranium, 2:285 (LA-UR-76- 


1456) 
PLUTONIUM/DIFFUSION 
Characteriztion of iculate plutonium released in fuel cycle 
operations, 2:1487 (ANL-75-78) 


Diffusion phenomena in actinide compounds (U diffusion in UO, 


and UC; Pu diffusion in (U,Pu)O,), 2:584 (CEA-CONF-3073) 


PLUTONIUM 242 TARGET/DEUTERON REACTIONS 


Health and Safety Laboratory environmental quarterly, March 1- 
June 1, 1976 (Fallout, natural radioactivity, and lead in 
environmental samples from USA, India, and Taiwan during 
1976), 2:1495 (HASL-306) 

The mechanisms of element redistribution in a nuclear fuel 
irradiated at high temperature ((U,Pu)O,), 2:712 (CEA- 
CONF-3075) 

PLUTONIUM/ION EXCHANGE 

Study of methods for removing strontium, plutonium, and 
ruthenium from Savannah River Plant waste supernate, 2:296 
(DP-1408) 

PLUTONIUM/PROCESSING 
Research and Engineering Division semiannual report, KK 
process development and technology, May 1, 1975-October 
St. 1975, 2:290 (ARH-ST-128B) 
PLUTONIUM 238/ADSORPTION 

Penetration of HEPA filters by alpha recoil aerosols, 2:1490 
(CONF-760822-5) 

PLUTONIUM 238/GAMMA SPECTROSCOPY 

Gamma-ray i ic measurements for assay of plutonium fuels, 
2:327 (MLM-2336(OP)) 

PLUTONIUM 238/INHALATION 

Calibration for plutonium-238 lung counting at Mound 

Laboratory, 2:1709 (MLM-2339(OP)) 
PLUTONIUM 238/RADIATION MONITORING 

Animal —e tion Tg 5 1972 annual rt (I, 37Cs, 
SZr, ®S 1, Bg, U, 3H in tissues), 2: 1498 (NERC- 
LV-539-35) 

PLUTONIUM 238/RETENTION FUNCTIONS 

Calibration for plutonium-238 lung counting at Mound 

Laboratory, 2:1709 (MLM-2339(OP)) 
PLUTONIUM 238/TISSUE DISTRIBUTION 

Calibration for plutonium-238 lung counting at Mound 

Laboratory, 2:1709 (MLM-2339(OP)) 
PLUTONIUM. 239/DIFFUSION 

Health and Safety Laboratory environmental quarterly, March 1- 
June 1, 1976 (Fallout, natural radioactivity, and lead in 
environmental samples from USA, India, and Taiwan during 
1976), 2:1495 (HASL-306) 

PLUTONIUM 239/GAMMA SPECTROSCOPY 

Gamma-ray i ic measurements for assay of plutonium fuels, 
2:327 (MLM-2336(OP)) 

PLUTONIUM 239/RADIATION MONITORING 

Animal Lg ag program 1972 annual report (""I, "Cs, 
Zr, Sr, Pu, Pu, g, U, 3H in tissues), 2:1498 (NERC- 
LV-539-35) 

PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 

Comparison of the distributions in marine sediments of the 
fallout derived nuclides “Fe and *® *°Pu: a new approach to 
the chemistry of environmental radionuclides, 2:1557 (COO- 
3563-37) 

Contrasts between the marine and freshwater biological 
interactions of plutonium and americium (**Pu, *'Am), 
2:1711 (COO-3563-33) 

Distributions of transuranium nuclides in sediments and biota of 
the North Atlantic Ocean, 2:1556 (COO-3563-34) 

Transuranic elements in marine environments (Atlantic Ocean), 
2:1555 (COO-3563-31) 

PLUTONIUM 239/TRANSPORT 

RF container (29 Aug 1975) (Engineering Materials) (Rocky 

Flats (RF) container; 3 drawings), 2:1289 (CAPE-2473) 
PLUTONIUM 239/UPTAKE 

Association of plutonium with isolated liver parenchymal cells 

following injection of monomeric plutonium into mice, 2:1715 
PLUTONIUM 240/DIFFUSION 

Health and Safety Laboratory environmental quarterly, March 1- 
June 1, 1976 (Fallout, natural radioactivity, and lead in 
environmental from USA, India, and Taiwan during 
1976), 2:1495 (HASL-306) 

PLUTONIUM 240/GAMMA 

Gamma-ray isotopic measurements for assay of plutonium fuels, 

2:327 (MLM-2336(OP)) 
PLUTONIUM 240 ICAL CONCENTRATION 
= of the distributions in marine sediments of the 
t derived nuclides “Fe and * Pu: a ae to 
Y « chemistry of environmental <atinimaliien, 2:1557 (COO- 
3563-37) 

Distributions of transuranium nuclides in sediments and biota of 
the North Atlantic Ocean, 2:1556 (COO-3563-34) 

Transuranic elements in marine environments (Atlantic Ocean), 
2:1555 (COO-3563-31) 

PLUTONIUM 241/GAMMA SPECTR 


OSCOPY 
Gamma-ray isotopic measurements for assay of plutonium fuels, 
2:327 pee at 
242/ALPHA DEC 


PL’ 
Half-life of **Pu from Diennanes heat capacity 
measurements, 2 a20e0 
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PLUTONIUM 242 TARGET/DEUTERON REACTIONS 
States in “Pu from the (n, y), (d, p), and (d, t) reactions, 


2:2062 

PLUTONIUM 242 TARGET/NEUTRON REACTIONS 

= = from the (n, y), (d, p), and (d, t) reactions, 
PLUTONIUM 243/ROTATIONAL STATES 

= from the (n, y), (d, p), and (d, t) reactions, 
PLUTONIUM 244 TARGET/DEUTERON REACTIONS 

= from the (n, y), (d, p), and (d, t) reactions, 
PLUTONIUM CARBIDES/CHEMICAL PREPARATION 

Thermodynamics of the conversion of plutonium dioxide to 
plutonium monocarbide, 2:1052 (ORNL/TM-5510) 

PLUTONIUM CARBIDES/EVAPORATION 

Chemical behavior of oxide fuels; tion and stoichiometry 
of carbide and nitride fuels; trapping by lithium in fusion 
reactors, 2:266 (ANL-75-48) 

PLUTONIUM CARBIDES/PHASE DIAGRAMS 

Thermodynamics of the conversion of plutonium dioxide to 
plutonium monocarbide, 2:1052 (ORNL/TM-5510) 

PLUTONIUM CARBIDES/PHYSICAL em ey 

Advanced fast reactor fuels program. First an oe. 

1975, July 1, 1974-June 30, 1975, 2:648 (LA-635 -PR) 

Some observations on the microstructure of mixed carbide fuel 
irradiated up to 10% burn-up of heavy atoms, 2:1083 

PLUTONIUM CARBIDES/THERMODYNAMIC PROPERTIES 

Advanced fast reactor fuels p . First annual report, FY 

1975, July 1, 1974-June 30, 1975, 2:648 (LA-6353-PR) 
PLUTONIUM COMPLEXES/GROUND STATES 

Magnetic susceptibilities of uranocenes with hydrocarbon 

substituents and their electronic ground states, 2:1212 
PLUTONIUM COMPLEXES/MAGNETIC SUSCEPTIBILITY 

Magnetic susceptibilities of uranocenes with hydrocarbon 

substituents and their electronic ground states, 2:1212 
PLUTONIUM DIOXIDE/DISSOLUTION 

LMFBR reprocessing program. Progress report, January 1- 

March 31, 1976, 2:283 —— 
PLUTONIUM DIOXIDE/ENTHAL| 

Heat capacity of **PuO, from ma to 350degreeK and of **PuO, 
from 4 to 25degreeK. Ent ae 4 = Gibbs energy of 
formation of PuO, at 298.1 71078 

PLUTONIUM DIOXIDE/ENTROPY 

Heat capacity of “*PuO, from 12 to 350degreeK and of **PuO, 
from 4 to 25degreeK. Ent , enthalpy, and Gibbs energy of 
formation of PuO, at 298. 1 Sdegreek, 2:1078 

PLUTONIUM DIOXIDE/FORMATION FREE ENERGY 

Heat capacity of **PuO, from 12 to 350degreeK and of *PuO, 
from 4 to 25degreeK. Entropy, enthalpy, and Gibbs energy of 
formation of PuO, at 298.15degreeK, 2:1078 

PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 

Diffusion phenomena in actinide compounds (U diffusion in UO, 
and UC; Pu diffusion in (U,Pu)O,), 2:584 (CEA-CONF-3073) 

The mechanisms of element redistribution in a nuclear fuel 
irradiated at high temperature ((U,Pu)O,), 2:712 (CEA- 
CONF-3075) 

UO,-PuO, fuel pin capsule-irradiations of the test series FR 2-Sa. 
Evaluation of -irradiation examination results, 2:656 
(EURFNR-1281) 

PLUTONIUM DIOXIDE/RADIATION EFFECTS 

Chemical behavior of oxide fuels; vaporization and stoichiometry 
of carbide and nitride fuels; trapping by lithium in fusion 
reactors, 2:266 (ANL-75-48) 

PLUTONIUM DIOXIDE/REDUCTION 
Thermodynamics of the conversion of plutonium dioxide to 
plutonium monocarbide, 2:1052 (ORNL/TM-5510) 
PLUTONIUM eg nag ae 
Ceramic nuclear fuel ts (Patent: UO, - PuO,), 2:718 
PLUTONIUM DIOXID IFIC HEAT 

ee 12 to 350degreeK and of *“*PuO, 
from 4 to 2SdegreeK. En x a ee 
formation of PuO, at 298.1 SdegreeK, 2:1078 

PLUTONIUM DIOXIDE/THERMAL CONDUCTIVITY 
Quarterly technical progress on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, January-March 1976, 
2:747 (ANCR-NUREG-1315) 
PLUTONIUM DIOXIDE/THERMODYNAMIC PROPERTIES 

Chemical behavior of oxide fuels; vaporization and stoichiometry 
of carbide and nitride fuels; trapping by lithium in fusion 
reactors, 2:266 (ANL-75-48) 

PLUTONIUM pa eee t= 

Risk assessment for 


the transportation of radioactive materials in 
the U.S.A, 2:321 (SAND-76-5373) 
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PLUTONIUM FLUORIDES/SPECIFIC HEAT 

Half-life of **Pu from precise low-temperature heat capacity 
measurements, 2:2060 
PLUTONIUM ee SHIFT 

NMR study of the plutonium hydride system, 2:1060 
PLUTONIUM HYDRIDES/NUCLEAR MAGNETIC 


NMR study of the plutonium hydride system, 2:1060 
PLUTONIUM M HYDRI IDES/PARAMAG M 
NMR study of the plutonium hydride system, 2:1060 
PLUTONIUM HY DRIDES/SELF-DIFFUSION 
NMR study of the plutonium hydride system, 2:1060 
PLUTONIUM HYDRIDES/SPIN-LATTICE RELAXATION 
NMR study of the plutonium hydride system, 2:1060 
PLUTONIUM HYDRIDES/SPIN-SPIN RELAXATION 
NMR study of the plutonium hydride system, 2:1060 
PLUTONIUM NITRIDES/PHYSICAL RADIATION EFFECTS 
Advanced fast reactor fuels program. First annual report, FY 
1975, July 1, 1974-June 30, 1975, 2:648 (LA-6353-PR) 
PLUTONIUM NITRIDES/THERMODYNAMIC PROPERTIES 
Advanced fast reactor fuels program. First annual report, FY 
1975, July 1, 1974-June 30, 1975, 2:648 (LA-6353-PR) 
PLUTONIUM OXIDES/NONDESTRUCTIVE ANALYSIS 
Nondestructive method for determining the oxygen/metal ratio 
in plutonium bearing oxide fuel (Electrochemical 
measurement of O potential), 2:1126 (EURFNR-1262) 
PLUTONIUM OXIDES/PHASE DIAGRAMS 
Thermodynamics of the conversion of plutonium dioxide to 
plutonium monocarbide, 2:1052 (ORNL/TM-5510) 
PLUTONIUM OXIDES/SPECIFIC HEAT 
Half-life of *Pu from precise low-temperature heat capacity 
measurements, 2:2060 
PLUTONIUM OXIDES/VAPOR PRESSURE 
Calculation of vapor pressures of oxide fuels up to 5000 K in 
equilibrium and non-equilibrium evaporation, 2:789 
(EURFNR-1283) 
PLUTONIUM PERCHLORATES/RADIOLYSIS 
Pulse radiolysis studies of uranium( VI), neptunium( VI), 
neptunium(V), and plutonium( VI) in aqueous perchlorate 
media, 2:1207 
PLUTONIUM PERCHLORATES/REDOX REACTIONS 
Pulse radiolysis studies of uranium( VI), neptunium(VI), 
neptunium(V), and plutonium( VI) in aqueous perchlorate 
media, 2:1207 
PLUTONIUM RECYCLE 
High conversion ratio plutonium recycle in pressurized water 
reactors, 2:576 
PNEUMOCOCCUS 
Characterization of some pneumococcal bacteriophages 
(Ultraviolet radiation), 2:1648 
PNEUMOCONIOSES/BIOMEDICAL RADIOGRAPHY 
Effects of some approximations in analyses of radiological 
to coalmine dust exposure, 2:1724 (EUR- 
5360(Vol.1)) 
POLAND/IN-SITU GASIFICATION 
Underground gasification of coal, 2:32 (UCRL-Trans-11103) 
POLAND/POLLUTION 
Damage to forest ecosystems and agrobiocoenosis by air 
pollution in Polish industrial areas, 2:1486 (ORNL-tr-4121) 
POLARIZED BEAMS/ION SOURCES 
University of Washington polarized ion source, 2:1388 (RLO- 
1388-305) 
POLARIZED TARGETS/CRYOGENICS 
Polarized proton Target-lll rators manual, revision A 
(Operation manual), 2:1389 (ANL-HEP-TR-76-27) 
POLARIZED TARGETS/ELECTRONIC EQUIPMENT 
Polarized proton Target-IIl operators manual, revision A 
( ion manual), 2:1389 (ANL-HEP-TR-76-27) 
POLARIZED TARGETS/VACUUM SYSTEMS 
Polarized proton Target-Ill operators manual, revision A 
( tion manual), 2:1389 (ANL-HEP-TR-76-27) 
POLL 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
LAND POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/BIOLOGICAL EFFECTS 
Environment and the protection of human health, 2:1739 (EUR- 
5360(Vol.1)) 
Ss and weaknesses of population studies in assessing 
environmental health effects, 2:1740 (EUR-5360( Vol. 1)) 
POLLUTION/BIOLOGICAL INDICATORS 
Role of epiphytes in seagrass systems, 2:1530 
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POLLUTION/ENVIRONMENTAL EFFECTS 
Biscayne Bay: past, present, and future. Conference held at 
Coral Gables, Florida, April 2-3, 1976, 2:1525 
Designing the exposure/response matrix in environmental health 
studies, 2:1741 (EUR-5360(Vol.1)) 
Environment and the protection of human health, 2:1739 (EUR- 
5360( Vol.1)) 
Safety and Environmental Protection Division 1975 
environmental monitoring report, 2:1488 (BNL-21320) 
Strengths and weaknesses of population studies in assessing 
environmental health effects, 2:1740 (EUR-5360( Vol.1)) 
Vascular plants of Biscayne Bay, 2:1549 
POLLUTION/HEALTH HAZARDS 
Epidemiologic studies of adverse health effects associated with 
exposure to air pollution, 2:1729 (EUR-5360(Vol.1)) 
POLLUTION/MEASURING METHODS 
Designing the exposure/response matrix in environmental health 
studies, 2:1741 (EUR-5360(Vol.1)) 
POLLUTION/RADIATION MONITORING 
Safety and Environmental Protection Division 1975 
environmental monitoring report, 2:1488 (BNL-21320) 
POLLUTION/TOXICITY 
Designing the exposure/response matrix in environmental health 
studies, 2:1741 (EUR-5360(Vol.1)) 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Air pollution control unit for internal combustion engines 
(Patent), 2:963 
Clarifying device of exhaust gas (Patent), 2:964 
Study of NO/sub x/ emission characteristics in two stage 
combustion, 2:1379 
POLLUTION CONTROL EQUIPMENT/OPERATION 
Operation of a homogeneous exhaust manifold reactor, 2:969 
POLLUTION CONTROL EQUIPMENT/PUMPS 
Air pumps for an engine exhaust gas cleaning system (Patent), 
965 


POLLUTION CONTROL EQUIPMENT/REVIEWS 
Pollution control in continuous combustion engines, 2:967 
POLONIUM 210/RADIOECOLOGICAL CONCENTRATION 
Physiological studies of environmental pollutants. Progress 
report, September 1, 1975-May 31, 1976 (?"°Po, Pb, *'TI, 
Bi, ®Zn), 2:1710 (COO-2784-1)) 
POLYACRYLATES/COMBUSTION 
Laminar flame spread over PMMA surfaces, 2:1170 
Upward turbulent fire spread and burning of fuel surface, 2:1216 
POLYAMIDES 
See also POLYURETHANES 
POLY AMIDES/PHYSICAL PROPERTIES 
Potential advantages of Kelvar/sup R/ 49 in flywheel 
applications, 2:1095 (ERDA-76-85) 
POLYETHYLENES 
See also TEFLON 
POLYETHYLENES/COMBUSTION PROPERTIES 
Flammability and combustion properties of polyolefinic 
materials, 2:1169 
POLYETHYLENES/FLAMMABILITY 
Flammability and combustion properties of polyolefinic 
materials, 2:1169 
POLYETHYLENES/PHYSICAL RADIATION EFFECTS 
Irradiating strand material (Patent), 2:1100 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYNOMIALS/ALGORITHMS 
Use of symbolic and numeric methods in an algorithm for the 
— of multivariate functions, 2:2247 (LA-UR-76- 
) 


POLYPROPYLENE/COMBUSTION PROPERTIES 
Flammability and combustion properties of polyolefinic 
materials, 2:1169 
POLY PROPYLENE/FLAMMABILITY 
Flammability and combustion properties of polyolefinic 
materials, 2:1169 
POLYSACCHARIDES 
See also CELLULOSE 
GLYCOGEN 
POLYSACCHARIDES/FLUID FLOW 
Polysaccharide from Xanthomonas campestris: rheology, 
solution conformation, and flow through small pores, 2:132 
POLYSACCHARIDES/RHEOLOGY 
Polysaccharide from Xanthomonas campestris: rheology, 
solution conformation, and flow through small pores, 2:132 
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POLYSTYRENE/COMBUSTION PROPERTIES 

Flammability and combustion properties of polyolefinic 

materials, 2:1169 
POLYSTYRENE/FLAMMABILITY 

Flammability and combustion properties of polyolefinic 

materials, 2:1169 
POLYSULFIDES 

See SULFIDES 
POLYTETRAFLUORETHYLENE 

See TEFLON 
POLYURETHANES/CHEMICAL PREPARATION 

Preparation of a removable polyurethane encapsulant, 2:1097 
(BDX-613-1406) 

POMERANCHUK PARTICLES/REGGE TRAJECTORIES 

Intercept of the Pomeron (Vacuum expedation value), 2:1989 

POMERANCHUK PARTICLES/SU-4 GROUPS 

SU(4) character of the pomeron: a calculation of the psip (and 
ap, Kp, etap, etc.) total cross-section (Peripheral model), 
2:1961 (RLO-2041-133) 

POMERONS 
See POMERANCHUK PARTICLES 
PONDS 
See LAKES 
POPULATION DYNAMICS/MATHEMATICAL MODELS 
Applied systems ecology: models, data, and statistical methods, 
2:1462 (BNWL-SA-5216(Rev.)) 
POPULATIONS 
See also HUMAN POPULATIONS 
POPULATIONS/ENVIRONMENTAL EFFECTS 
Geographical history of the Biscayne Bay area, 2:1536 
POROUS MATERIALS 
Nature and role of interfacial water in porous media, 2:131 
POROUS MATERIALS/CAPILLARY FLOW 
Single-phase and two-phase flow in capillary networks, 2:129 
POROUS MATERIALS/FLUID FLOW 

Effect of anisotropy on dispersion during flow in porous media, 
2:130 

Single-phase and two-phase flow in capillary networks, 2:129 

PORTLAND CEMENT/PRODUCTION 

Potential for energy conservation in nine selected industries. The 

data base. Volume 3. Cement, 2:935 (PB-243614) 
POSITRON CAMERAS/IMAGES 

New imaging systems in nuclear medicine. Technical progress 
report, July 1, 1975-March 15, 1976 (Positron imaging 
systems), 2:1610 (COO-3333-29) 

POSITRONIUM/LIFETIME 

Nature of 10~* sec. and 107’ sec. lifetimes in Al,O3, 2:1821 

(COO-2186-25) 
POSITRONS/PARTICLE PRODUCTION 
Search for the direct production of positrons by 256- and 800- 
MeV protons, 2:1892 
POTASSIUM/ADSORPTION 
Adsorption energy of Cs and K on refractory carbides, 2:1074 
POTASSIUM/BIOLOGICAL EFFECTS 

Revegetation research on Amchitka Island, a maritime tundra 
location in Alaska. Final report, 2:1650 (NVO-172) 

Sodium relations in desert plants. V. Cation balance when grown 
in solution culture and in the field in three species of Lycium 
from the northern Mojave desert, 2:160 

POTASSIUM/CHEMICAL REACTIONS 

Effect of alkali metals on carbon dioxide (Reaction of Na, K, 

Rb, or Cs), 2:1153 (RFP-Trans-193) 
POTASSIUM 41/ALPHA REACTIONS 
Mean lifetimes of the “Sc 1648, 1652, 1681, and 1768 keV 
levels, 2:2024 
POTASSIUM 43/ENERGY LEVELS 
g factor of the 738 keV state in “*K, 2:2026 
POTASSIUM ALLOYS/THERMODYNAMIC PROPERTIES 

High temperature properties of nuclear reactor coolants and 

thermodynamic power cycle working fluids. Technical 
rt, October 1, 197 tember 30, 1975, 2:639 
{CO0-302)-18) rs 


POTASSIUM BROMIDES/ATOM-MOLECULE COLLISIONS 
Information theoretic analysis of single ae energy transfer 
from highly vibrationally excited KBr , 2:1844 
POTASSIUM BROMIDES/MOLECULE-MOLECULE 
COLLISIONS 
Information theoretic analysis of single collision energy transfer 
from highly vibrationally excited KBr , 2:1844 
POTASSIUM CHLORIDES/DEFECTS 
Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (COO- 
2390-10) 
POTASSIUM COMPOUNDS/CRYSTAL STRUCTURE 
Crystal structure of K,Th(MoO,);, 2:1104 





POTASSIUM NITRATES/CORROSIVE EFFECTS 


POTASSIUM NITRATES/CORROSIVE EFFECTS 
Corrosion of metals in nitrate-nitrite melts at 500° C, 2:1039 
(ORNL-tra4203(DRAFT)) 
POTASSIUM SILICATES/THERMAL EXPANSION 
Thermal expansion of mixed-alkali silicate glasses, 2:1114 
POWER DEMAND/FORECASTING 
Staff report on projected 1976 summer load-power supply 
situation: contiguous United States, 2:906 
POWER EXCURSIONS 
See EXCURSIONS 
POWER GENERATION 
Staff report on projected 1976 summer load-power supply 
situation: contiguous United States, 2:906 
POWER GENERATION/COST BENEFIT ANALYSIS 
—-s the costs and benefits of energy, 2:834 (SSI-1975- 
022) 


POWER GENERATION/EDUCATION 
Final report for workshop on electric power generation: 
comparative risks and eh 2:542 (CONF-750763-1) 
POWER GENERATION/ENVIRONMENTAL EFFECTS 
Impacts of alternative electricity supply systems for California 
and analysis of supply - demand of electricity for the twelve 
western states, 1975-1990, 2:847 (TID-27112) 
POWER GENERATION/SOCIO-ECONOMIC FACTORS 
Impacts of alternative electricity supply systems for California 
and analysis of supply - demand of electricity for the twelve 
western states, 1975-1990, 2:847 (TID-27112) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
NUCLEAR POWER PLANTS 
TIDAL POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/ENVIRONMENTAL EFFECTS 
National Pollutant Discharge Elimination System adjudicatory 
hearing proceedings: decisions of the administrator and 
decisions of the general counsel. Volume 1. September 1974- 
December 1975, 2:1568 (NP-21119) 
Submerged thermal discharges. Report No. 101 (Power plant 
thermal effluents), 2:1564 (NP-20976) 
POWER PLANTS/SITE SELECTION 
The retin of remote sensing technology to the solution of 
problems in the management of resources in Indiana. 
Semiannual status report, 1 Dec 1974-31 May 1975, 2:839 
(N-75-29527) 
POWER PLANTS/THERMAL EFFLUENTS 
Survey of New York surface water temperatures. Aerial infrared 
surveys of thermal discharges from electric generating stations 
into New York State waters. Final rt, 2:546 (PB-244998) 
POWER PLANTS/WASTE MANAGEMENT 
National Pollutant Discharge Elimination System adjudicatory 
hearing proceedings: decisions of the administrator 
decisions of the general counsel. Volume 1. September 1974- 
December 1975, 2:1568 (NP-21119) 
POWER REACTORS 
See also BEZNAU-1 REACTOR 
BEZNAU-2 REACTOR 
CLINCH RIVER BREEDER REACTOR 
DRAGON REACTOR 
EBOR REACTOR 
EBR-2 REACTOR 
GRABEN-1 REACTOR 
KNK REACTOR 
MAINE YANKEE REACTOR 
MILLSTONE-I REACTOR 
MUEHLEBERG REACTOR 
PEACH BOTTOM-I1 REACTOR 
PHENIX REACTOR 
PICKERING-I REACTOR 
PICKERING-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
PILGRIM-1 REACTOR 
PROCESS HEAT REACTORS 
SGHWR REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
TROJAN REACTOR 
VRAIN REACTOR 
WWER-I REACTOR 
WWER-2 REACTOR 
WWER-3 REACTOR 
WWER-4 REACTOR 
WWER-S REACTOR 
Summary of — on advance converter strategy in the 
U.S., 2:55 
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POWER REACTORS/FUEL CHANNELS 
Turbulent flow in concentric annuli, 2:}692 (EURFNR-1263) 
POWER REACTORS/FUEL CYCLE 
How do ‘'converters’’ affect the strategy, 2:554 
POWER REACTORS/HEAT EXCHANGERS 
Turbulent flow in concentric annuli, 2:692 (EURFNR-1263) 
POWER REACTORS/INDEXES 
Directory of nuclear reactors. Volume X. Power and research 
reactors, 2:557 
POWER REACTORS/PRESSURE VESSELS 
Analytical relations between elastic-plastic fracture criteria, 
2:697 (ORNL/NUREG/TM-27) 
eae automated remote inspection system, 2:550 (AI- 
-10) 
POWER REACTORS/REACTOR COOLING SYSTEMS 
Computerized automated remote inspection system, 2:550 (Al- 
75-10) 
POWER SUPPLIES/FORECASTING 
Staff report on projected 1976 summer load-power supply 
situation: contiguous United States, 2:906 
POWER SYSTEMS/OPERATION 
Power systems: planning and operation, 2:907 
POWER SYSTEMS/PLANNING 
Power systems: planning and operation, 2:907 
POWER SYSTEMS/RESEARCH PROGRAMS 
Systems engineering for power, 2:541 (ERDA-76-82/1) 
POWER TRANSMISSION/INTERNATIONAL AGREEMENTS 
UHV transmission research in the USSR, 2:911 
POWER TRANSMISSION/RESEARCH PROGRAMS 
UHV transmission research in the USSR, 2:911 
POWER TRANSMISSION LINES/ECONOMICS 
Energy transportation costs (400 to 1,000 miles). Session IV, 
2:853 
POWER TRANSMISSION LINES/ENVIRONMENTAL EFFECTS 
Power transmission lines: a future scenario, 2:912 
POWER TRANSMISSION LINES/FORECASTING 
Power transmission lines: a future scenario, 2:912 
PRASEODYMIUM 150/ENERGY LEVELS 
Nuclear Data sheets for A = 150, 2:2046 
PRASEODYMIUM ALLOYS/SUPERCONDUCTIVITY 
Annual progress report, May 1, 1975-Aril 30, 1976, 2:1026 
(UCSD-34P227XS5) 
PRASEODYMIUM CHLORIDES/THERMODYNAMIC 
PROPERTIES 
Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. I. The rare 
earth chlorides, 2:1158 
PRASEODYMIUM OXIDES/SEL*-DIFFUSION 
Oxygen transport in polycrystals and single crystals of Pr;O/sub 
12+-8/ (Self-diffusion at 740 to 900°C), 2:1077 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRESSURE VESSELS/CLOSURES 
Holddown arrangement for removable cover of a pressurized 
nuclear-reactor core and method of using same (Patent), 


2:707 
PRESSURE VESSELS/CRACKS 
Analytical relations between elastic-plastic fracture criteria, 
2:697 (ORNL/NUREG/TM-27) 
Changes in fatigue crack shape during growth. NAUT report No. 
9011, 2:702 (JPNRSR-40) 
PRESSURE VESSELS/FRACTURES 
Critical experiments, measurements and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels. 
Sixth quarterly progress report, January-March 1976, 2:994 
(BMI-NUREG-1951) 
PRESSURE VESSELS/NONDESTRUCTIVE TESTING 
Application of holographic interferometry to the inspection of 
HERF stainless steel pressure vessels, 2:1367 (SAND-76- 
8656) 
Performance and inspection of flawed pressure vessels, 2:1366 
(SAND-76-8654) 
PRESSURE VESSELS/PERFORMANCE 
Performance and inspection of flawed pressure vessels, 2:1366 
(SAND-76-8654) 
PRESSURE VESSELS/SAFETY 
High-pressure safety at the Lawrence Livermore Laboratory, an 
energy research facility, 2:1265 (UCRL-77724) 
PRESSURE VESSELS/SHIELDS 
Burst shield for a pressurized nuclear-reactor core and method 
of operating same (Patent), 2:706 
PRESSURE VESSELS/STRAINS 
Strain monitor system for the threaded closure on a thirty-inch 
ressure vessel, 2:1416 (Y-2040) 
PRESSURE VESSELS/WELDED JOINTS 
Computerized automated remote inspection system, 2:550 (Al- 
75-10) 
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PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY BATTERIES/TESTING 
Storage and discharge tests of lithium-organic electrolyte cells 
(LaTLIASF. + LiBF, in methyl formate/V,O,), 2:824 (SAND- 
7 
PRIMARY COOLANT CIRCUITS/DECONTAMINATION 
Decontamination of CANDU primary coolant system, 2:616 
(AECL-5113) 
PRIMARY COOLANT CIRCUITS/DESIGN 
Fast nuclear reactor (Patent; LMFBR), 2:663 
Pressurized-water coolant reactor installation (Patent), 2:582 
PRIMARY COOLANT CIRCUITS/REACTOR MATERIALS 
Environmental conditions in HTRs and the selection and 
development of primary circuit materials, 2:596 
PRIMATES/MOR ORTALITY 


w Biological effects of the polychlorinated biphenyls in nonhuman 
primates, 2:1721 (EUR-5360(Vol.1)) 
PROCESS HEAT 
Shallow solar ponds for industrial process heat: the ERDA- 
SOHIO project, 2:495 (UCRL-78288) 
Solar energy: L-Division miscellanea, 2:431 (UCID-17177) 
Solar industrial steam, 2:473 (UCRL-77895) 
PROCESS HEAT/ECONOMICS 
Nonconvecting solar pond applied to building and process 
heating, 2:4 496 
PROCESS SHEAT/MARKET 
Potential industrial market for process heat from nuclear 
reactors, 2:679 (ORNL/TM-5516) 
PROCESS HEAT REACTORS 
Advanced HTGR systems, 2:594 
Nuclear dual-purpose plants for industrial energy, 2:678 (CONF- 
760906-3 ) 
PROCESS HEAT REACTORS/DISTRICT HEATING 
Heat extraction for district heating from nuclear power plants., 
2:682 
Nuclear ‘long-distance’ energy: a new method for the transport 
of nuclear heat, 2:680 
Nuclear power plants and thermal pollution of the environment., 
2:730 


PROCESS HEAT REACTORS/ECONOMICS 
Potential industrial market for process heat from nuclear 
reactors, 2:}679 (ORNL/TM-5516) 
PROCESS HEAT REACTORS/ENERGY TRANSPORT 
Transport of heat as chemical energy (Patent), 2:683 
PROCESS HEAT REACTORS/FEASIBILITY STUDIES 
Assessment of very high temperature reactors in process 
applications, 2:585 (CONF-760906-16) 
PROCESS HEAT REACTORS/PLANNING 
Fast and thermal helium-cooled reactors for the generation of 
electric power and high-temperature heat, 2:681 
PROCESS HEAT REACTORS/SYNTHETIC FUELS 
Nuclear power for the production of synthetic fuels and 
feedstocks, 2:677 (BNL-21330) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PROGRAMMING/MATHEMATICAL MODELS 
Petri net: a modeling tool for the coordination of asynchronous 
processes, 2:2246 (K/CSD/INF-76/7) 
PROGRAMMING/RECOMMENDATIONS 
Professional levels of computer program documentation, 2:2248 
(LBL-4876) 
PROGRAMMING _— 
See also BASI 
PROGRAMMING 1 LANGUAGES/MANUALS 
SPEAKEASY-3 reference manual. Level lambda: IBM OS/VS 
version, 2:2243 (ANL-8000(Rev.1)) 
PROJECT INDEPENDENCE 
Energy use in the contract construction industry. Appendix B. 
Assessment of construction equipment avai ility, energy 
requirements, and construction industry capacity to support 
Project — 2:914 (PB-245424) 
PROM 
See AMINES 
PROMETHIUM 150/ENERGY LEVELS 
Nuclear Data sheets for A = 150, 2:2046 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE/COMBUSTION KINETICS 
Behavior of nitrogen species in fuel rich hydrocarbon flames 
(CiHs, C,H,/CO,, CsHs, CsH,/CO,, CH,, and arene 2:1241 
NO and NO, formation in a turbulent hydrocarbon/air diffusion 
flame, 2:414 
Study on nitric oxide formation in turbulent diffusion flames, 


PROTEINS/LU“AINESCENCE 


PROPANE/FLAME PROPAGATION 
Flame pi ion in small spheres of unconfined and slightly 
confined flammable mixtures, 2:402 
PROPANE/FLAMES 
Application of magnetic field to flames augmented by high- 
voltage discharge (In seeded and un: flames), 2:413 
Effect of metallic additives on soot formation processes in 
flames, 2:420 
Gas phase reactions of sodium species with sulfur species in 
hydrocarbon flames, 2:417 
Influence of flow parameters on minimum ignition energy and 
quenching distance, 2:421 
Rational correlation of combustion noise results from open 
turbulent premixed flames, 2:418 
PROPANE/FORMATION HEAT 
Calculations of steric hindrance in ester hydrolysis based on 
estimation of van der Waals strain energies of alkanes (Gas 
phase; 298°K), 2:1174 
PROPANOLS/COMBUSTION 
Combustion of liquid fuels in a flowing combustion gas 
environment at high pressures, 2:398 
PROPANOLS/RADIOLYSIS 
Pulse radiolytic investigations of peroxy radicals produced from 
2-propanol and methanol, 2:1194 
Pulse radiolytic investigations of peroxy radicals produced from 
isopropanol, 2:1187 (COO-3221-36) 
PROPELLANTS/COMBUSTION 
High speed combustion of mobile granular solid propellants: 
wave structure and the equivalent Rankine-Hugoniot relation, 
2:1223 
PROPELLANTS/COMBUSTION KINETICS 
Mechanism of super-rate burning of catalyzed double base 
propellants, 2:1224 
PROPENE 
See PROPYLENE 
PROPYLENE/CHEMICAL REACTIONS 
Action of cesium on ethylene and other compounds, 2:1151 
(RFP-Trans-201 ) 
PROPYLENE/FLAMES 
Rational correlation of combustion noise results from open 
turbulent premixed flames, 2:418 
PROSTHESES/MATERIALS TESTING 
Pulsatile flow through a tube containing rigid and distensible 
sections (Artery prosthetic tubing), 2:1606 (LA-UR-76-1355) 
PROTECTION 
See SAFETY 
PROTECTION (CORROSION) 
See CORROSION PROTECTION 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS 
See also ALBUMINS 
GLOBIN 
GLOBULINS 
HISTONES 
NUCLEOPROTEINS 
Demonstration of the inhibitory effect of human alpha- 
fetoprotein on in vitro transformation of human lymphocytes, 


2:1593 
PROTEINS/BIOCHEMICAL REACTION KINETICS 

Mitochondrial phenotypes and genotypes in yeast. Technical 
annual p report, September 1, 1975-August 31, 1976, 
2:1596 t 3516-9) 

Symmetry in nucleic acid structure and its role in protein- 
nucleic acid interactions, 2:1585 

PROTEINS/BIOLOGICAL RADIATION EFFECTS 
Influence of ionizing radiation of chromatin and the lipid 
metabolism of birds (Chickens), 2:1680 (ERDA-tr-151) 
PROTEINS/BIOSYNTHESIS 
T3 and T7 early RNAs are translated by 
eukaryotic 80S ribosomes: active phage T3 coded S- 
adenosylmethionine cleaving enzyme is synthesized, 2:1604 

Conditional lethal mutants of adenovirus type-2-Simian virus 40 
hybrids. II. Ad2*ND1 host-range mutants that synthesize 
fragments of the Ad2*ND1 30K protein, 2:1588 

Effects of whole-body y-irradiation on the biosynthesis of certain 
serum ins. Final re November 29, 1967-June 30, 
1976 ( ), 2:1663 (C 1754-18) 

Nucleic acid ameeee during seed embryogenesis. 
Comprehensive : , September 1973-June 1976 
(Cotton plants), P1600 1600 (S 0-638-10) 

Steady state photosynthesis in alfalfa: effects of carbon dioxide 
concentration (CO, tracer), 2:1599 (LBL-4878) 

PROTEINS/BONDING 
Effects of pressure upon the fluorescence of the ribofla 
binding protein and its flavin mononucleotide per ag 2:1587 





PROTEINS/LUMINESCENCE 


PROTEINS/LUMINESCENCE 
Luminescence ies on Bence-Jones and light chains 
of immunoglobulins and their subunits, 2:1586 
PROTEINS/METABOLISM 
Bacteriophage T3 and T7 early RNAs are translated by 
eukaryotic 80S ribosomes: active phage T3 coded S- 
adenosylmethionine cleaving enzyme is synthesized, 2:1604 
udhenee’ of ionizing radiation of chromatin and the lipid 
metabolism of birds (Chickens), 2:1680 (ERDA-tr-151) 
PROTEINS/MOLECULAR STRUCTURE 
Luminescence studies on Bence-Jones proteins and light chains 
of immunoglobulins and their subunits, 2:1586 
Symmetry in nucleic acid structure and its role in protein- 

nucleic acid interactions, 2:1585 

PROTON BEAMS/POLARIZATION 
Technical progress report, October 1, 1974-September 30, 1975 

(Summaries of research activities at Wisconsin Univ.), 2:1824 

(COO-7B-15) 

PROTON DETECTION/LIQUID SCINTILLATION DETECTORS 

Response of NE-228A, NE-228, NE-224, and NE-102 
oa31.33)” to protons from 2.43 to 19.55 MeV, 2:1392 (COO- 
PROTON DETECTION/PLASTIC SCINTILLATION 

DETECTORS , 

Response of NE-228A, NE-228, NE-224, and NE-102 
Io to protons from 2.43 to 19.55 MeV, 2:1392 (COO- 
PROTON DOSIMETRY/SPATIAL DOSE DISTRIBUTIONS 

Measurements of anti W in methane tissue-equivalent gas for 
protons, 2:2093 (BNL-21334) 
PROTON REACTIONS/BREAKUP REACTIONS 
*H(p, pp) n reaction as a probe of the short-range nuclear force, 
2:1996 


PROTON REACTIONS/CAPTURE 
Application of the direct-semidirect model to the interpretation 
of El and E2 strength in “C(p/sub pol/, ¥o)"5=N, 2:1999 
Giant dipole resonances in **,57,Co using polarized proton 
capture (Angular distributions, analyzing powers), 2:2023 
PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 
Cross sections for the 7Li(p, n)’Be reaction between 4.2 and 26 
MeV , 2:2003 
PROTON REACTIONS/DIRECT REACTIONS 
Comparison of measured neutron spectra with predictions of an 
intranuclear-cascade model, 2:2030 
PROTON REACTIONS/FISSION 
Interaction of 28-GeV protons with thorium: Study of charge 
dispersions and mass yields, 2:2068 
PROTON REACTIONS/KNOCK-OUT REACTIONS 
"%C(p, pn)"'C cross section at 800 MeV, 2:2008 
New neutron-rich i : MW, 2:2055 
PROTON REACTIONS/MULTIPLE PRODUCTION 
Search for the origin of new icles, 2:1891 
PROTON REACTIONS/MULTIPLE SCATTERING 
Multiple-scattering and nucleon-recoil effects in pion production 
by nucleons on nuclei, 2:2052 
PROTON REACTIONS/PARTICLE PRODUCTION 
Photoproduction of psi by photons and hadrons, 2:1867 
PROTON REACTIONS/PICKUP REACTIONS 
Deuteron break-up effects in (p,d) reactions at 65 MeV 
(Johnson-Soper approach), 2:1998 (ORO-4856-53) 
PROTON REACTIONS/RESEARCH PROGRAMS 
Program in medium energy nuclear physics research. Technical 
progress report, | September 1975-31 August 1976 
(Summaries of research activities at Case Western Reserve 
University), 2:1888 (COO-2146-10) 
PROTON REACTIONS/SPALLATION 
Interaction of 28-GeV protons with thorium: Study of charge 
dispersions and mass yields, 2:2068 
LN en ee ae -100 MeV protons 
with "C: Astroph implications, 2:2002 
Nuclear reactions WAU with 11.5- and 300-GeV protons 
(Formation cross sections of >60 nuclides), 2:2056 
PROTON-ANTIPROTON INTERACTIONS/ANNIHILA 
Is the ‘’h meson’”’ a quasinuclear resonance, 2:1947 
Wide-angle scattering: some corrections to the quark-counting 
results, 2:1945 (RLO-2041-126) 
PROTON-ANTIPROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Statistical approach to large trasverse momentum 
meson-nucleon and nucleon-nucleon collisions, 2:1949 
PROTON-DEUTERON INTERACTIONS/ANGULAR 
DISTRIBUTION 


Radiative formation of *He and a new test of time-reversal 
invariance in the electromagnetic interaction, 2:1960 
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PROTON-DEUTERON INTERACTIONS/ELASTIC 
SCATTERING 


Shrinking of the diffraction peak in elastic scattering by 
deuterons and light nuclei, 2:1954 
PROTON-DEUTERON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Production of high-energy pions in interactions of relativistic 
oa with protons and nuclei (Impulse approximation), 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Chou-Yang hypothesis: A critical assessment ( ae 
ampli » proton opacity, charge ge aaa 
form factors, diffraction scattering), 2:1955 
Program in medium energy nuclear physics research. Technical 
progress report, | September 1975-31 August 1976 
(Summaries of research activities at Case Western Reserve 
University), 2:1888 (COO-2146-10) 
PROTON-PROTON INTERACTIONS/EXCLUSIVE 
INTERACTI 


Invariant mass dependence of two-pion inclusive correlation 
functions, 2:1950 (ANL-HEP-PR-76-09) 
PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Invariant mass dependence of two-pion inclusive correlation 
functions, 2:1950 (ANL-HEP-PR-76-09) 
Search for the direct production of positrons by 256- and 800- 
MeV protons, 2:1892 
Statistical approach to large trasverse momentum phenomena in 
meson-nucleon and nucleon-nucleon collisions, 2:1949 
PROTON-PROTON INTERACTIONS/P INVARIANCE 
Test of parity conservation in proton-proton scattering at 15 
MeV (Longitudinal asymmetry consistent with zero), 2:1890 
PROTON-PROTON INTERACTIONS/RESONANCE 
PARTICLES 
Search for the origin of new particles, 2:1891 
PROTONS/BIOLOGICAL RADIATION EFFECTS 
Dose response curve for tumor induction with single and split 
doses of 10 MeV protons, 2:1665 (COO-3380-25) 
Tumorigenic action of beta, proton, electron and alpha radiation 
in rat skin. Comprehensive pro; report, August 1, 1973- 
July 31, 1976 (UV radiation), 2:1666 (COO-3380-26) 
PROTONS/POLARIZED TARGETS 
Polarized proton Target-IIl operators manual, revision A 
(Operation manual), 2:1389 (ANL-HEP-TR-76-27) 
PROTOSTARS/STAR EVOLUTION 
Some aspects of population II star formation, 2:1770 
PROTRACTED IRRADIATION 
See CHRONIC IRRADIATION 
PSEUDOSCALAR MESONS 
(Mesons with spin-parity of zero-minus.) 
See also ETA MESONS 
PIONS 
PSEUDOSCALAR MESONS/EXCITED STATES 
The expected properties of the eta’/subc/ meson, 2:1920 
PSI-3105 RESONANCES/CONFIGURATION MIXING 
w-phi-psi current-mixing angles and mass formulas from SU(4) 
spectral-function sum rules (Electron-pair partial widths), 
2:1963 
PSI-3105 RESONANCES/LEPTONIC DECAY 
w-phi-psi current-mixing angles and mass formulas from SU(4) 
spectral-function sum rules (Electron-pair partial widths), 
2:1963 
PSI-3105 RESONANCES/MASS 
Newly discovered resonances, 2:1946 
PSI-3105 RESONANCES/MASS FORMULAE 
Mass and spin formula for quasi-stable high-mass mesons from 
dual resonance models (Stability, Veneziaro model), 2:1944 
(ANL-HEP-PR-76-34) 
PSI-3105 RESONANCES/PARTICLE PRODUCTION 
Dimuon production in the rho, J, and continuum regions, 2:1895 
Discovery of the psi particle, 2: 1866 
roduction of psi by photons and hadrons, 2:1867 
PSI-3105 RESONANCES/PARTICLE PROPERTIES 
Properties of psi particles, 2:1868 
PSI-3105 RESONANCES/PARTICLE WIDTHS 
Newly discovered resonances, 2:1946 
PSI-3105 RESONANCES/PHOTOPRODUCTION 
Photoproduction of psi by photons and hadrons, 2:1867 
PSI-3105 RESONANCES/SPIN 
Mass and spin formula for quasi-stable high-mass mesons from 
dual resonance models (Stability, Veneziaro model), 2:1944 
(ANL-HEP-PR-76-34) 
PSI-3695 RESONANCES/MASS 
Newly discovered resonances, 2:1946 
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PSI-3695 RESONANCES/MASS FORMULAE 

Mass and spin formula for quasi-stable high-mass mesons from 
dual resonance models (Stability, Veneziaro model), 2:1944 
(ANL-HEPcPR-76-34) 

PSI-3695 RESONANCES/PARTICLE PRODUCTION 
Dimuon production in the rho, J, and continuum regions, 2:1895 
Discovery of the psi particle, 2:1866 
Photoproduction of psi by photons and hadrons, 2:1867 

PSI-3695 RESONANCES/PARTICLE PROPERTIES 
Properties of psi particles, 2:1868 

PSI-3695 RESONANCES/PARTICLE WIDTHS 
Newly discovered resonances, 2:1946 

PSI-3695 RESONANCES/PHOTOPRODUCTION 
Photoproduction of psi by photons and hadrons, 2:1867 

PSI-3695 RESONANCES/SPIN 
Mass and spin formula for quasi-stable high-mass mesons from 

dual resonance models (Stability, Veneziaro model), 2:1944 
(ANL-HEP-PR-76-34) 

PSI-4100 RESONANCES/PARTICLE PRODUCTION 
Discovery of the psi particle, 2:1866 

PSI-4100 RESONANCES/PARTICLE PROPERTIES 
Properties of psi particles, 2:1868 

PTFE 

See TEFLON 

PUBLIC HEALTH/LEGISLATION 

Administration of the Radiation Control for Health and Safety 
Act of 1968, Public Law 90-602, April 1, 1975. Annual 
report, Jan-Dec 1974, 2:1656 (PB-244781) 

PUBLIC UTILITIES/COMMUNICATIONS 
Fingerpointing user style, 2:905 

PUBLIC UTILITIES/CONTRACTS 
Evaluating vendors: bid prices vs real price, 2:167 

PUBLIC UTILITIES/DATA PROCESSING 
Fingerpointing user style, 2:905 

PUBLIC UTILITIES/DATA TRANSMISSION 
Fingerpointing user style, 2:905 

PUBLIC UTILITIES/ECONOMIC POLICY 
Energy policy statement of the Edison Electric Institute 

(Booklet), 2:890 

PUBLIC UTILITIES/ECONOMICS 
Is growth really necessary (ELECTRIC models), 2:908 

PUBLIC UTILITIES/ENERGY CONSERVATION 
Is growth really necessary (ELECTRIC models), 2:908 

PUBLIC UTILITIES/ENERGY POLICY 
Effective steps in reducing fuel usage, 2:939 

PUBLIC UTILITIES/EQUIPMENT 
Evaluating vendors: bid prices vs real price, 2:167 

PUBLIC UTILITIES/FINANCING 
New concept in materials distribution, 2:169 

PUBLIC UTILITIES/FORECASTING 
All-electric economy is coming (Interview with Floyd W. Lewis, 

new chairman of EEI), 2:909 

PUBLIC UTILITIES/FUEL ECONOMY 
Effective steps in reducing fuel usage, 2:939 

PUBLIC UTILITIES/MATERIALS HANDLING 
New concept in materials distribution, 2:169 

PUBLIC UTILITIES/OPERATION 
Power systems: planning and operation, 2:907 

PUBLIC UTILITIES/PERSONNEL 
Training technicians for automated stations, 2:198 

PUBLIC UTILITIES/PLANNING 
New concept in materials distribution, 2:169 
Power systems: planning and operation, 2:907 

PUBLIC UTILITIES/QUALITY CONTROL 
Evaluating vendors: bid prices vs real price, 2:167 

PUBLIC U ILITIES/REGULATIONS 
Update: DOT, OSHA, ANSI, and FMVSS, 2:174 

PUBLIC UTILITIES/RESEARCH PROGRAMS 
Evaluating vendors: bid prices vs real price, 2:167 
Performance: plastic vs steel piping, 2:191 
Static electricity and lightning effects on plastic pipe, 2:192 

PUBLIC UTILITIES/SYSTEMS ANALYSIS 
New concept in materials distribution, 2:169 

PUBLIC UTILITIES/WASTE MANAGEMENT 
Conservation of fuel, oil, and anti-freeze: a panel discussion, 

2:93 

PUERTO RICO/ECOLOGY 

Aguirre environmental studies, Jobos Bay, Puerto Rico. Volume 
2. Final report, 2:1523 (PRNC-196(Vol.2)) 

PULSATIONS/DAMPING 
Effect and control of pulsation in gas measurement, 2:212 

PULSE COLUMNS 

See EXTRACTION COLUMNS 

PULSED D-T REACTORS/EFFICIENCY 

Ablation-driven targets for electron-beam fusion: Density 
problem with very low-Z ablators, 2:2228 


PWR TYPE REACTORS/PERFORMANCE 


PULSED D-T REACTORS/PLASMA SIMULATION 
Multishock compression (Pulse tailoring), 2:2207 
PUMPS/DESIGN 
Internal aes pump for boiling water reactors 
(Patent), 2:7 
PUPAE/RADIOSENSITIVITY 
Radiosensitivity of the flesh fly, Sarcophaga bullata (Parker), 
throughout larval and pupal life, 2:1699 
PUROMYCIN/BIOLOGICAL EFFECTS 
Differential degradation of messenger RNAs in mammalian cells, 


2:1590 
PUROX PYROLYSIS PROCESS 

Garbage Power 82: an integrated plan for the conversion of solid 

waste to energy in Santa Clara County, 2:377 (NP-20892) 
PVC 

(Polyvinyl chloride.) 

PVC/PHYSICAL RADIATION EFFECTS 

ae strand material (Patent), 2:1100 

PWR TYPE REACTORS 

See also BEZNAU-1 REACTOR 

BEZNAU-2 REACTOR 
LOFT REACTOR 
MAINE YANKEE REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
TROJAN REACTOR 
WWER-I REACTOR 
WWER-2 REACTOR 
WWER-3 REACTOR 
WWER-4 REACTOR 
WWER-S REACTOR 

PWR TYPE REACTORS/ATWS 

ATWS model modifications to CESEC, 2:755 (CENPD- 
107(Suppl.5)) 

PWR TYPE REACTORS/BLOWDOWN 

Application of a non-equilibrium drift flux model to two-phase 
blowdown experiments, 2:753 (BNL-NUREG-21506) 

Numerical calculation of flashing from long pipes using a two- 
field model, 2:761 (LA-NUREG-6330-MS) 

Thermal-hydraulic analysis of the semiscale Mod-1 blowdown 
heat transfer test series, 2:744 (ANCR-NUREG-1287) 

PWR TYPE REACTORS/BUILDING MATERIALS 

Irreversible and irretrievable commitments of material resources, 

2:669 (REG/G-4.10(6-76)) 
PWR TYPE REACTORS/ECCS 

Experimental and analytical study of the sputtering phenomena, 
2:749 (ANL-76-41) 

PWR TYPE REACTORS/FEEDWATER 

Chemistry of feedwater for boiling-water and pressurized-water 
reactors., 2:578 

PWR TYPE REACTORS/FUEL ASSEMBLIES 

Reactor fuel assemblies (Patent; BWR; PWR), 2:570 
PWR TYPE REACTORS/FUEL CYCLE 

Fuel for LWR, breeders, and near-breeders, 2:676 
PWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Correlation of critical heat flux in a bundle cooled by 
pressurized water, 2:571 (BAW-10000A) 

PWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Operational limitations of light water reactors relating to fuel 
performance, 2:561 (BNL-NUREG-21459) 

PWR TYPE REACTORS/FUEL ELEMENTS 

Fission product release from LWR fuel. Quarterly progress 
report, January-March 1976, 2:767 (ORNL/NUREG/TM-30) 

Operational limitations of light water reactors relating to fuel 
performance, 2:561 (BNL-NUREG-21459) 

PWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 

Westinghouse pellet-clad interaction threshold limits, 2:574 (NP- 
21113) 

PWR TYPE REACTORS/LOSS OF COOLANT 
ee data report for semiscale MOD-1 tests S-03-A, S-03- 
, 8-03-C, and S-03-D (refloo? heat transfer tests), 2:745 
(ANCR-NUREG-1307) 

Experiment data report for semiscale Mod-1 tests S-03-5, S-03- 
6, S-03-7, and S-03-8 (reflood heat transfer tests), 2:746 
(ANCR-NUREG-1308) 

Quarterly technical progress report on water reactor safety 

rograms sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, January-March 1976, 
2:747 (ANCR-NUREG-1315) 

ROSA-II test data report II (Runs 307, 308, 309), 2:795 
(JPNRSR-18) 

PWR TYPE REACTORS/MELTDOWN 

Review of selected efforts at the Oak Ridge National Laboratory 
on core melt-through, 2:781 (SAND-75-0497) 

PWR TYPE REACTORS/OFF-GAS SYSTEMS 

— -water reactor coolant gas disposal system (Patent), 

2:581 








PWR TYPE REACTORS/PERFORMANCE 


PWR TYPE REACTORS/PERFORMANCE 

Use of nuclear plant operating experience to guide productivity 

improvement p s, 2:562 (EPRI-SR-26-R) 
PWR TYPE REA RS/PLUTONIUM RECYCLE 
High conversion ratio plutonium recycle in pressurized water 
reactors, 2:576 
PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Pressurized-water coolant reactor installation (Patent), 2:582 
PWR TYPE REACTORS/REACTOR ACCIDENTS 
Annotated bibliography of nen. tee occurrences in 
ressurized-water nuclear lants as reported in 1975, 
:766 (ORNL/NUREG/NSIC- 12 ) 

Computer techniue for calculating the radiological consequences 
of pressurized water reactor power plant hypothetical 
accidents, 2:788 

Development of a computer code for thermal hydraulics of 
reactors (THOR). Fourth rt, July- 
September 1975, 2:754 (BNL_NUREG 50506 6) 

PWR TYPE REACTORS/REACTOR COMPONENTS 
Methods of compliance with fracture toughness and operational 
requirements of 10 CFR 50, appendix G, 2:572 (BAW-10046) 
PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Cooling system for a nuclear reactor (Patent; PWR), 2:583 
Methods of compliance with fracture toughness and operational 
uirements of 10 CFR 50, appendix G, 2:572 (BAW-10046) 
PWR TYPE REACTORS/REACTOR CORES 
“——. supporting a nuclear reactor core (Patent; PWR), 
757 
PWR TYPE REACTORS/REACTOR KINETICS 

NULIF: neutron spectrum generator, few-group constant 

calculator, and fuel depletion code, 2:560 (BAW-10115) 
PWR TYPE REACTORS/REACTOR SAFETY 

Safety related research and development for Westinghouse 

— water reactors program summaries, 2:786 (WCAP- 
) 
PWR TYPE REACTORS/SCRAM RODS 
Method and apparatus for a nuclear reactor for increasing 
reliability to scram control elements (Patent; PWR), 2:723 
PWR TYPE REACTORS/STEAM GENERATORS 
Corrosion damage in nuclear steam generators, 2:580 
PYRIMIDINES 
See also BARBITURATES 
URACILS 
PYRIMIDINES/BIOCHEMICAL REACTION KINETICS 

Changes in the pyrimidine nucleotide DNA isopliths of the 
hemopoietic system after y irradiation of the animal (Rabbits), 
2:1626 (ERDA-tr-151) 

PYRIMIDINES/BIOLOGICAL RADIATION EFFECTS 

Changes in the pyrimidine nucleotide DNA isopliths of the 
hemopoietic system after y irradiation of the animal (Rabbits), 
2:1626 (ERDA-tr-151) 

PYRIMIDINES/CHEMICAL RADIATION EFFECTS 

ESR study of radiation damage in pyrimidines. 

August 1, 1975-April 1, 1976, 2:1185 (COO-2367-06) 
PYRIMIDINES/ELECTRON SPIN RESONANCE 

ESR study of radiation damage in pyrimidines. Progress report, 

August 1, 1975-April 1, 1976, 2:1185 (COO-2367-06) 
PYRIMIDINES/METABOLISM 

Lymphocyte formation, life span, fate, and potential for 
repopulating hemopoietic tissues of irradiated animals. 
Progress report, 2:1605 (RLO-2225-T-16) 

PYRIMIDINES/RADIOLYSIS 

ESR study in radiation damage in pyrimidines. 3-year 

ber [cra progress report (Gamma rays), 2:1184 (COO- 
) 
PYRITE/CHEMICAL COMPOSITION 

Sulfur occurrence in coal and its relationship to acid water 

formation: literature review, 2:71 
PYRITE/CHEMICAL REACTIONS 
Sulfur occurrence in coal and its relationship to acid water 
formation: literature review, 2:71 
PYROLYTIC CARBON/OXIDATION 
Oxidation of soot by O atoms, 2:1249 
PYROPHOSPHATES/BIOLOGICAL RADIATION EFFECTS 
Effects of me x irradiation on the enzyme systems of 


arg bosyl of rabbit bone marrow cells, 
2:1635 (ERDAe IAI) 
PYROPHOSPHATES/RADIOSENSITIVITY EFFECTS 


Differences in the accumulation of cystamine in bone marrow 
cells, determined by the nature of salt-forming anions 
(Gamma radiation), 2:1685 (ERDA-tr-151) 

PYROTECHNIC DEVICES/IGNITION 

Hot wire ignition of pyrotechnic materials, 2:1445 (SAND-76- 

5209) 


Q 


QUALITY ASSURANCE/STANDARDS 
American National Standard administrative controls and quality 
assurance for the operational phase of nuclear power plants, 
revision of N18.7-1972, 2:672 
QUANTUM ELECTRODYNAMICS/BAG MODEL 
Effects on boundary conditions of — two-dimensional 
electrod ics in a static 


lynam 71983 
QUANTUM ELECTRODYNAMI ‘S/GAUGE INVARIANCE 
Gauge fields on the null plane (Singularities, ultraviolet 
divergences, coupling constant renormalization), 2:1980 
QUANTUM ELECTRODYNAMICS/POINCARE GROUPS 
Free field theories of spin-mass trajectories and quantum 
electrodynamics in the null plane, 2:1965 (ANL-HEP-PR-76- 


32) 
QUANTUM FIELD THEORY 
See also LAGRANGIAN FIELD THEORY 
QUANTUM ELECTRODYNAMICS 
QUANTUM FIELD THEORY/BOUND STATE 
Bound states and solitons in the Gross-Neveu model (Hartree 
approximation, orbitals, vacuum fluctuations, many-body 
picture, amplitudes), 2:1982 
Mass spectra in some two-dimensional models, 2:1984 
QUANTUM FIELD THEORY/CHIRALITY 
Chiral-charge conservation and gauge fields (Kink solution, one 
dimension), 2:1981 
QUANTUM FIELD THEORY/DYONS 
Chiral-charge conservation and gauge fields (Kink solution, one 
dimension), 2:1981 
QUANTUM FIELD THEORY/MAGNETIC MONOPOLES 
Supersymmetric Ansatz for spontaneously broken gauge field 
theories (Spinors, Higgs fields, SU(3) group, quarks), 2:1971 
QUANTUM FIELD THEORY/MEETINGS 
Gauge theories and modern field theory. Proceedings of a 
conference held at Boston, September 26 and 27, 1975, 
2:1968 
QUANTUM FIELD THEORY/METRICS 
Bhabha first-order wave equations. V. Indefinite metric and 
Foldy-Wouthuysen transformations (Indefinite metric), 2:1978 
QUANTUM FIELD THEORY/POMERANCHUK PARTICLES 
Intercept of the Pomeron (Vacuum expedation value), 2:1989 
QUANTUM FIELD THEORY/RANDOM PHASE 
APPROXIMATION 
Transport approach to multiparticle production: Collective 
phenomena and renormalization effects (Lambda phi* theory, 
RPA), 2:1922 
QUANTUM FIELD THEORY/RENORMALIZATION 
Transport approach to multiparticle production: Collective 
phenomena and renormalization effects (Lambda phi‘ theory, 
RPA), 2:1922 
QUANTUM FIELD THEORY/SEMICLASSICAL 
APPROXIMATION 
Semi-classical methods in field theory (Review, periodic 
solutions), 2:1973 
QUANTUM FIELD THEORY/SOLITONS 
Bound states and solitons in the Gross-Neveu model (Hartree 
approximation, orbitals, vacuum fluctuations, many-body 
picture, amplitudes), 2: 1982 
Dirac quantization of N-solitons (effective Hamiltonian), 2:1976 
QUANTUM MECHANICS 
Bell’s theorem without hidden variables, 2:2102 (LBL-4888) 
Evolution of a quantum system: lifetime of a determinant, 
2:2104 (ORO-4856-57) 
Zeno’s paradox in quantum theory, 2:2103 (ORO-3992-271) 
QUARK MODEL 
bas =e models for baryon static properties and the excitation of 
baryonic states, 2:1916 
QUARK RK MODEL/CHARM # PARTICLES 
Structure of weak hadronic currents in the model with a triplet 
of charmed quarks, 2:1959 
QUARK MODEL/FINAL-STATE INTERACTIONS 
Wide-angle scattering: some corrections to the quark-counting 
results, 2:1945 (RLO-2041-126) 
QUARK MODEL/PAIR PRODUCTION 
Dimuon production ~ a quark-parton model (Cross sections, 
bounds, positivity, rae 2:1939 
QUARK MODEL/R vi 
Quarks and strings on a tothe. 2:1918 
QUARK MODEL/SP GROUPS 
Structure of weak hadronic currents in the model with a triplet 
of charmed quarks, 2:1959 
QUARK MODEL/SYMMETRY BREAKING 
A solution to the rho-m puzzle: ey broken 
symmetries of the qu model, 2:1964 
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QUARKS/LUNAR MATERIALS 
Search for fractionally charged particles in lunar soil (Upper 
limit, concentration, cosmic ray flux), 2:1797 
QUARTZ/PHASE TRANSFORMATIONS 
Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (C 
2390-10) 
QUARTZ/THERMAL DIFFUSIVITY 
Experimental determination of the pressure dependence of the 
thermal diffusivity of teflon, sodium chloride, quartz, and 
silica, 2:525 
Lattice thermal conductivity within the Earth and considerations 
of a relationship between the pressure dependence of the 
thermal diffusivity and the volume dependence of the 
Grueneisen parameter, 2:526 
QUEBEC/WATER POLLUTION 
Clinical investigation in northwest Quebec, Canada of 
environmental organic mercury effects, 2:1720 (EUR- 
5360(Vol.1)) 
QUIESCENT PLASMA/PLASMA PRODUCTION 
Production of a quiescent plasma by a rf discharge, 2:2172 
QUINONES/RADIOLYSIS 
One electron transfer equilibria and redox potentials of radicals 
studies by pulse radiolysis. Progress report, September 1, 
1975-July 1, 1976 (Electron beams and gamma rays), 2:1188 
(COO-3221-38) 


RABBIT TUBES/ON-LINE CONTROL SYSTEMS 
Fast rabbit and rapid chemistry: a control system for automated 
chemical analysis, 2:1128 (UCID-17181) 
RABBITS/BEHAVIOR 
Population dynamics, movement and home range of black-tailed 
jackrabbits (Lepus californicus) in Curlew Valley, Northern 
tah. Progress report, October 1, 1975-September 30, 1976, 
2:1575 (COO-1329-29) 
RABBITS/FEEDING 
Population dynamics, movement and home range of black-tailed 
jackrabbits (Lepus californicus) in Curlew Valley, Northern 
Utah. Progress report, October 1, 1975-September 30, 1976, 
2:1575 (COO-1329-29) 
RABBITS/MORTALITY 
Population dynamics, movement and home range of black-tailed 
jackrabbits (Lepus californicus) in Curlew Valley, Northern 
Utah. Progress report, October 1, 1975-September 30, 1976, 
2:1575 (COO-1329-29) 
RABBITS/POPULATION DYNAMICS 
Population dynamics, movement and home range of black-tailed 
jackrabbits (Lepus californicus) in Curlew Valley, Northern 
Utah. Progress mee, October 1, 1975-September 30, 1976, 
2:1575 (COO- 1329-29) 
RADIATION CHEMISTRY/RESEARCH PROGRAMS 
Nature of oxygen containing radicals in radiation chemistry and 
photochemistry of aqueous solutions. Annual progress report, 
September 1975-June 1976, 2:1192 (COO-3221-42) 
Quarterly report, April 1, 1976-June 30, 1976 (H atom reaction 
rates, chain propagation rate constant, absolute rate constants 
for reactions of various radicals), 2:1193 (RRL-3238-559) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DETECTORS 
See also DIELECTRIC TRACK DETECTORS 
GAMMA CAMERAS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 
RADIATION MONITORS 
RADIOISOTOPE SCANNERS 
SCINTILLATION COUNTERS 
SPECTROMETERS 
RADIATION DETECTORS/REVIEWS 
Current state and trends in the development of analytical 
instrument design, 2:1418 (N-75-27332) 
RADIATION DETECTORS/STABILIZATION 
Method and apparatus for stabilizing the gain of a radiation 
detector (Patent; well logging detectors), 2:1422 
RADIATION DOSE DISTRIBUTIONS/COMPUTER 
CALCULATIONS 
Development and use of a fifteen year-old equivalent 
mathematical phantom for internal dose calculations 
(Radiation dose distributions from /sup 99m/Tc-labeled 
compounds), 2:1704 (ORNL/TM-5278) 


RADIOACTIVE EFFLUENTS/DIFFUSION 


RADIATION DOSIMETRY 

See DOSIMETRY 
RADIATION HYGIENE 

See RADIATION PROTECTION 
RADIATION INJURIES 

Role of on in radiation damage to Pisum sativum, 

2:1653 (ERDA-tr-151) 
RADIATION MONITORS 

See also SURFACE CONTAMINATION MONITORS 
RADIATION MONITORS/DESIGN 

Portable gamma-ray detection system for location of radioactive 
sources (Road Block Monitor to monitor traffic on a 
thoroughfare), 2:326 (LA-UR-76-1241) 

RADIATION MONITORS/OPTIMIZATION 

Gamma ray detector optimization for mobile detectors 
(Detection-at-a-distance capability for locating lost or stolen 
nuclear materials), 2:325 (LA-UR-76-852) 

RADIATION PROTECTION 

Effects of cysteine on single breaks induced by ionizing radiation 
and on their repair (Gamma radiation, Escherichia coli), 
2:1647 (ERDA-tr-151) 

Radioprotective properties of venoms of snakes of Central Asia 
(Gamma radiation, mice, rats), 2:1688 (ERDA-tr-151) 

Radioprotective properties of compounds of the taurine group 
(X radiation, aminoalkanesulfonic acids, mice, monkey heart 
cells), 2:1692 (ERDA-tr-151) 

RADIATION PROTECTION/PLANNING 

Radiation exposure control amme: its effect on design 
(CANDU-PHWR), 2:741 (AECL-5113) 

RADIATION PROTECTION/RECOMMENDATIONS 

Administration of the Radiation Control for Health and Safety 
Act of 1968, Public Law 90-602, April 1, 1975. Annual 
report, Jan-Dec 1974, 2:1656 (PB-244781) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SYNDROME/THERAPY 
Influence of peroral bacteriotherapy on radiation autoallergy 
(Gamma radiation, Escherichia coli), 2:1687 (ERDA-tr-151) 
RADIATION TRANSPORT 
See also NEUTRON TRANSPORT 
RADIATION TRANSPORT/MONTE CARLO METHOD 
Monte Carlo variance reduction study, 2:2084 (N-75-29818) 
RADICALS 
See also ALKYL RADICALS 
HYDROXYL RADICALS 
PEROXY RADICALS 
RADICALS/ELECTRON SPIN RESONANCE 

ESR and INDO study of a transient radical in irradiated single 
crystals of trifluoroacetamide at 77 K, 2:1208 

ESR study in radiation damage in pyrimidines. 3-year 
comprehensive progress report (Gamma rays), 2:1184 (COO- 
2367-05) 

RADICALS/INHIBITION 

Role of t herol in radiation damage to Pisum sativum, 

2:1653 (ERDA-tr-151) 
RADICALS/REDOX POTENTIAL 

Nature of oxygen containing radicals in radiation chemistry and 
photochemistry of aqueous solutions. Annual progress report, 
September 1975-June 1976, 2:1192 (COO-3221-42) 

One electron transfer redox potentials of free radicals. I. The 
oxygen-superoxide system. Progress report, September 1, 
1975-July 1, 1976, 2:1186 (COO-3221-35) 

One electron transfer radiolysis. Pr and redox potentials of radicals 
studies is. Progress report, September 1, 


by pu 
1975-July a 1976 (Electron re ama and gamma rays), 2: 1188 
(COO-3221-38) 
RADIOACTIVE AEROSOLS/AIR FILTERS 
Penetration of HEPA filters by alpha recoil aerosols, 2:1490 
(CONF-760822-5) 
RADIOACTIVE AEROSOLS/DIFFUSION 


Calculations of the mean regional dispersion of a radioactive gas 
emitted from a continuous source, 2:1497 (N-75-29685) 
RADIOACTIVE AEROSOLS/ENVIRONMENTAL EFFECTS 
Safety and Environmental Protection Division 1975 
environmental monitoring rt, 2:1488 (BNL-21320) 
RADIOACTIVE AEROSOLS/FILTRATION 
Radioactive gas standby treatment apparatus with high efficiency 
rechargeable charcoal filter (Patent), 2:709 
Rechargeable particulate filter for radioactive contaminated gas 
streams (Patent), 2:708 
RADIOACTIVE AEROSOLS/RADIATION MONITORING 
Safety and Environmental Protection Division 1975 
environmental monitoring report, 2:1488 (BNL-21320) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 





RADIOACTIVE EFFLUENTS/DIFFUSION 


RADIOACTIVE EFFLUENTS/DIFFUSION 
Reactor accident plume rise calculations, 2:1500 (SAND-76- 
0340) 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL EFFECTS 
Energy and tech review, 2:1468 (UCRL-52000-76-5) 
RADIOACTIVE MA ALS/PACKAGING 
Available packaging and transportation systems (Review), 2:286 
(SAND-76-5544) 
RADIOACTIVE MATERIALS/TRANSPORT 
Analysis of Type A packaging systems based on greater than 400 
individual packaging tests, 2:1283 (MLM-2340(OP)) 
Available packaging and transportation systems (Review), 2:286 
(SAND-76-5544) 
Risk assessment for the transportation of radioactive materials in 
the U.S.A, 2:321 (SAND-76-5373) 
RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 
Disposal in continental geologic formations, 2:314 (SAND-76- 


5568) 
RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 

Seabed disposal program: geochemical and sedimentological 
studies of North Pacific sediments. Progress report, January 1, 
1976-March 31, 1976, 2:308 (COO-2689-4) 

Seabed Dis; Program. Annual report, January-December 
1975, 2:313 (SAND-76-0256) 

RADIOACTIVE WASTE DISPOSAL/POLAR REGIONS 
~—. in continental geologic formations, 2:314 (SAND-76- 
8) 
RADIOACTIVE WASTE DISPOSAL/RELEASE LIMITS 

Integrated radioactive waste management plan: Savannah River 

Plant, Aiken, South Carolina, 2:289 (SRO-TWM-76-1) 
RADIOACTIVE WASTE DISPOSAL/RESEARCH PROGRAMS 

Seabed Disposal P: . Annual report, January-December 
1975, 2:313 (SAND-76-0256) 

RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 

DISPOSAL 

Investigations on the possibility of ultimate storage of radioactive 
waste in a subterranean argillaceous formation, 2:317 
(BNWL-tr-195) ; 

Report to the Congress by the Comptroller General of the 
United States. Improvements needed in the land disposal of 
radioactive wastes: a problem of centuries, 2:312 (RED-76- 
54) 

RADIOACTIVE WASTE FACILITIES/DESIGN 

Above-ground storage facilities for vitrified highly active wastes, 

2:319 (BNWL-tr-189) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

Integrated radioactive waste management plan: Savannah River 
Plant, Aiken, South Carolina, 2:289 (SRO-TWM-76-1) 

Nuclear power problems. Session VII, 2:848 

RADIOACTIVE WASTE MANAGEMENT/COMPARATIVE 

EVALUATIONS 

Radioactive waste storage and disposal: methodologies for 
impact assessment (High-level waste), 2:316 

RADIOACTIVE WASTE MANAGEMENT/RESEARCH 

PROGRAMS 

Idaho Chemical programs annual technical report, fiscal year 
1975, 2:281 (ICP-1086) 

Research and Engineering Division semiannual rt, KK 
process development and technology, May 1, 1975-October 
31, 1975, 2:290 (ARH-ST-128B) 

RADIOACTIVE WASTE PROCESSING 

Development on the equipment for contaminated sodium 

disposal (Il) (LMFBR), 2:728 (JAPFNR-223) 
RADIOACTIVE WASTE PROCESSING/COMBUSTION 

Method and device for incinerating radioactive wastes and 

ces burnable wastes for non-polluting storage (Patent), 


RADIOACTIVE WASTE PROCESSING/DENITRIFICATION 
Denitrification of nitrate waste solutions (Bacteria), 2:298 
(ORNL/MIT-235) 
RADIOACTIVE WASTE PROCESSING/EVAPORATION 
Mathematical modeling of wiped-film evaporators, 2:295 (DP- 
1405) 
RADIOACTIVE WASTE PROCESSING/ION EXCHANGE 
Study of methods for removing strontium, plutonium, and 
ruthenium from Savannah River Plant waste supernate, 2:296 
(DP-1408) 
RADIOACTIVE WASTE PROCESSING/PRECIPITATION 
Study of methods for removing strontium, plutonium, and 
ruthenium from Savannah River Plant waste supernate, 2:296 
(DP-1408) 
RADIOACTIVE WASTE PROCESSING/RESEARCH 


PROGRAMS 
Chemical programs annual technical report, fiscal year 
1975, 2:281 (ICP-1086) 
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Research and development activities, waste fixation 
Quarterly progress report, October-December 1975 
(Commerical waste fixation, waste from characterization, 
alternative waste fixation processes, and systems safety 
evaluation), 2:291 (BNWL-1994) 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 
Progress in the techniques of bituminizing liquid effluents of 

pressurized-water nuclear power plants, 2:302 (BNWL-tr-196) 

Research and development activities, waste fixation program. 
Quarterly progress report, October-December 1975 
(Commerical waste fixation, waste from characterization, 
alternative waste fixation processes, and systems safety 
evaluation), 2:291 (BNWL-1994) 

Stabilization of simulated commercial waste calcine, 2:311 (ICP- 
1087) 

Vitrification of nuclear waste calcines by in-can melting, 2:292 
(BNWL-2061) 

RADIOACTIVE WASTE PROCESSING/VITRIFICATION 
Confinement of radioactivity in glasses, 2:301. (BNWL-tr-197) 
Current development of the process of continuous vitrification 

of solutions of fission products (Design and operation of 
— “e le continuous vitrification installation), 2:303 (BNWL- 
tr-194) 

Thermal, chemical, and radiation stability of vitrified radioactive 
wastes, 2:304 (BNWL-tr-190) 

RADIOACTIVE WASTE STORAGE 
Above-ground storage facilities for vitrified highly active wastes, 

2:319 (BNWL-tr-189) 

Seven years’ experience of storage of solid radioactive wastes of 
low or medium activity above ground or in concreted ditches, 
2:318 (BNWL-tr-198) 

Vapor-liquid-solid phase equilibria of radioactive sodium salt 
wastes at Hanford, 2:305 (ARH-ST-133) 

RADIOACTIVE WASTE STORAGE/CASKS 
Specifications for procurement of 55-gallon drums for storage of 

radioactive materials (11 Jul 1974) (Engineering Materials) 
(Text (5 pages)), 2:315 (CAPE-2509) 

RADIOACTIVE WASTE STORAGE/GEOLOGIC DEPOSITS 

Disposal in continental geologic formations, 2:314 (SAND-76- 
5568) 

RADIOACTIVE WASTE STORAGE/LIQUID WASTES 

Tritium storage development. Progress report No. 6, September- 
December 1975 (Polymer impregnated tritiated concrete), 
2:306 (BNL-21348) 

RADIOACTIVE WASTE STORAGE/POLAR REGIONS 

Disposal in continental geologic formations, 2:314 (SAND-76- 
5568) 
RADIOACTIVE WASTE STORAGE/SOLID WASTES 
Storing solid radioactive wastes at the Savannah River Plant, 
2:309 (DP-1366) 
RADIOACTIVE WASTES 
See also OF F-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 

RADIOACTIVE WASTES/ENVIRONMENTAL EFFECTS 

Process behavior and environmental assessment of *C releases 
from an HTGR fuel reprocessing facility, 2:1489 (CONF- 
760806-7 ) 

RADIOACTIVE WASTES/PERMEABILITY 
Radiation effects in solidified high level wastes. Part 2. Helium 

behavior, 2:307 (BNWL-2051) 

RADIOACTIVE WASTES/TRANSPORT 
Safety analysis report for packaging: DOT-7A fiberglass-coated 

plywood box for transuranium solid waste, 2:1284 (RFP-2460) 

RADIOACTIVE WASTES/WASTE DISPOSAL 
Awards Register Grants Assistance Programs. Volume I. Listing 

awards during the 2nd half of FY 1975, except state and local 
assistance awards, 2:837 (PB-245575) 

Awards Register Grants Assistance Programs. Volume II. 
Awards during the 2nd half of FY 1975 listing state and local 
assistance awards, 2:838 (PB-245576) 

RADIOACTIVITY 

See also NATURAL RADIOACTIVITY 

RADIOACTIVITY/RADIATION MONITORING 
Safety and Environmental Protection Division 1975 

environmental monitoring report, 2:1488 (BNL-21320) 

RADIOACTIVITY LOGGING/RADIATION DETECTORS 
Method and apparatus for stabilizing the gain of a radiation 

detector (Patent; well ing detectors), 2:1422 

RADIOACTIVITY TRANS 

Activity transport in nuclear generating stations (CANDU- 
PHWR), 2:611 (AECL-5113) 

Basis of activity transport (CANDU-PHWR), 2:613 (AECL- 
5113) 

Design to nullify activity movement in heat transport systems 
(CANDU-PHWR), 2:612 (AECL-5113) 
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RADIOACTIVITY TRANSPORT/MATHEMATICAL MODELS 
Research and development on activity transport (CANDU- 
PHWR), 2:614 (AECL-5113) 
RADIOACTIVITY TRANSPORT/MEETINGS 
Activity transport in CANDUs. Papers from the CNA/AECL 


symposium, Pinawa, Manitoba, November 18, 1974, 2:610 

(AECL-5113) 
RADIOBIOLOGICAL EFFECTS 

See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 

Radiobiology, 2: id aaa 

RADIOCARBON D 

See CARBON mo 
RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOGRAPHS 

See IMAGES 
RADIOISOTOPE HEAT SOURCES/AERODYNAMICS 

Drag of heated circular cylinders, 2:342 (VPI-Aero-042) 

of heated spheres, 2:343 (VPI-Aero-043) 
RADIOISOTOPE HEAT SOURCES/CAPSULES 

Thermodynamics and transport of gaseous iridium oxides in 
multi-hundred-watt thermoelectric generators, 2:1037 (LA- 
6352) 

RADIOISOTOPE HEAT SOURCES/CARBON MONOXIDE 

Analysis of carbon monoxide production in multihundred-watt 
heat sources during storage, 2:337 (LA-6376-MS) 

RADIOISOTOPE HEAT SOURCES/REENTRY 
Drag of heated circular cylinders, 2:342 (VPI-Aero-042) 
Drag of heated spheres, 2:343 (VPI-Aero-043) 
RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 

Pacific Northwest Laboratory quarterly report to ERDA Nuclear 
Research and Applications Division, January-March 1976 
(Use of ®SrF, and “CsCl WESF capsules as heat sources), 
2:339 (BNWL-1845-22) 

RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE SCANNERS/CALIBRATION 

Calibration for plutonium-238 lung counting at Mound 
Laboratory, 2:1709 (MLM-2339(OP)) 

RADIOISOTOPE SCANNERS/PERFORMANCE TESTING 

Radionuclide imaging with coded apertures and three- 
dimensional image reconstruction from focal-plane 
tomography, 2:1611 (LBL-4887) 

RADIOISOTOPE SCANNING 
See also SCINTISCANNING 
RADIOISOTOPE SCANNING/DATA PROCESSING 

Radionuclide imaging with coded apertures and three- 
dimensional image reconstruction from focal-plane 
tomography, 2:1611 (LBL-4887) 

RADIOISOTOPES/BIOLOGICAL ACCUMULATION 

Ecological behavior and effects of radionuclides in southeastern 
ecosystems. Progress report: a three year review, June 1975- 
June 1976, 2:1716 (ORO-2412-65) 

RADIOISOTOPES/ENVIRONMENTAL EFFECTS 

Safety and Environmental Protection Division 1975 

environmental monitoring report, 2:1488 (BNL-21320) 
RADIOISOTOPES/MARKET 

List of ERDA radioisotope (customers with summary of 

radioisotope shipments FY 1975, 2:335 (BNWL-1993) 
RADIOISOTOPES/RADIATION MONITORING 

Safety and Environmental Protection Division 1975 

environmental monitoring report, 2:1488 (BNL-21320) 
RADIOISOTOPES/RADIOECOLOGICAL CONCENTRATION 

Ecological behavior and effects of radionuclides in southeastern 
ecosystems. Progress report: a three year review, June 1975- 
June 1976, 2:1716 (ORO-2412-65) 

Environmental monitoring report for the Nevada Test Site and 
other test areas used for underground nuclear detonations, 
January-December 1975 (Gamma radiation, "Xe, “Kr, 7H), 
2:1492 (EMSL-LV-539-4) 

RADIOMETERS/DATA PROCESSING 

Investigation of ESSA 7 radiation data for use in long-term earth 

ee Phases 1 and 2. Final report, 2:429 (N- 
‘ ) 
RADIOMETRIC ANALYSIS/COUNTING TECHNIQUES 

Nuclear Chemistry Research. Annual progress report, | January- 
31 December 1975 (Summaries of research activities at 
Pittsburgh University), 2:2014 (COO-3427-14) 

RADIOMETRIC ANALYSIS/ON-LINE CONTROL SYSTEMS 
Fast rabbit and rapid chemistry: a control system for automated 
chemical analysis, 2:1128 (UCID-17181) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE KINETICS 
(In living organisms.) 


RAPID TRANSIT SYSTEMS/TESTING 


RADIONUCLIDE KINETICS/AGE DEPENDENCE 
Osteosarcomogenic effect of plutonium-239 as a function of the 
age and sex of the animal, 2:1713 (ERDA-tr-151) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/BIOLOGICAL EFFECTS 
Adverse reactions to radiopharmaceuticals, 2:1614 
RADIOPHARMACEUTICALS/CHEMICAL PREPARATION 
New imaging systems in nuclear medicine. Technical progress 
report, July 1, 1975-March 15, 1976 (Positron imaging 
systems), 2: 1610 (COO-3333- 29) 
RADIOPHARMACEUTICALS/COMPARATIVE EVALUATIONS 
Radiopharmaceuticals and tumor detection (Evaluation of 
radiopharmaceuticals for tumor scintiscanning), 2:1609 (BNL- 
21652) 
RADIOPHARMACEUTICALS/REVIEWS 
Adverse reactions to radiopharmaceuticals, 2:1614 
RADIOPHARMACEUTICALS/TRANSPORT 
Risk assessment for the transportation of radioactive materials in 
the U.S.A, 2:321 (SAND-76-5373) 
RADIOPROTECTIVE SUBSTANCES 
See also CYSTAMINE 
MEA 
SEROTONIN 
RADIOPROTECTIVE SUBSTANCES/MOLECULAR 
STRUCTURE 
Influence of the length of the carbon chain in the aliphatic series 
of diisothiuronium compounds on the donor properties and 
radioprotector activity (Gamma radiation, mice, hamster cells, 
diisothiuronium propane, diisothiuroni tane), 2:1691 
(ERDA-tr-151) 
RADIOPROTECTIVE SUBSTANCES/RADIOSENSITIVITY 
EFFECTS 
Chemoprotection against fractionated radiation exposures with 
WR-2721: skin injury (X rays; mice), 2:1693 
Influence of the length of the carbon chain in the aliphatic series 
of diisothiuronium compounds on the donor Properties and 
radioprotector activity (Gamma radiation, mice, hamster cells, 
diisothiuronium propane, diisothiurc pentane), 2:1691 
(ERDA-tr-151) 
RADIORESISTANCE 
See RADIOSENSITIVITY 
RADIOSENSITIVITY/TEMPERATURE DEPENDENCE 
Radiosensitivity of ileum crypt cells in hibernating, arousing, and 
awake ground squirrels (Citellus tridecemlineatus), 2:1694 
RADIOSENSITIVITY EFFECTS/FRACTIONATED 
IRRADIATION 
Chemoprotection against fractionated radiation exposures with 
WR-2721: skin injury (X rays; mice), 2:1693 
RADIOSTERILIZATION 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY /PROTONS 
Application of proton radiation to medical problems. Quarterly 
progress report, | Jan-31 Mar 1974, 2:1657 (PB-245044) 
RADIOTHERAPY/SIDE EFFECTS 
Initial comparative response to peak pions and x-rays of normal 
skin and underlying tissue surrounding superficial metastatic 
nodules, 2:1658 
RADIOTOXINS/BIOLOGICAL EFFECTS 
Study of the sensitizing activity of plant radiotoxins (Gamma 
radiation), 2:1652 (ERDA-tr-151) 
RADON 222/BIOLOGICAL RADIATION EFFECTS 
Evaluation and control of radon daughter hazards in uranium 
mines, 2:1655 (NIOSH-75-117) 
RADON 222/DAUGHTER PRODUCTS 
Evaluation and control of radon daughter hazards in uranium 
mines, 2:1655 (NIOSH-75-117) 
RAILWAYS/ELECTRIC-POWERED VEHICLES 
SOAC: state-of-the art car engineering tests at Department of 
Transportation High Speed Ground Tests Center. Final test 
report. Volume V. Structural, voltage, and radio frequency 
interference tests. Final report, Apr-Jul 1973, 2:950 (PB- 
244751) 
RAILWAYS/TESTING 
SOAC: state-of-the art car engineering tests at Department of 
Transportation High Speed Ground Tests Center. Final test 
report. Volume V. Structural, voltage, and radio frequency 
me, tests. Final report, Apr-Jul 1973, 2:950 (PB- 
RANGE FINDERS/SOLID STATE LASERS 
Erbium laser ceilometer (Patent), 2:1355 











RAPID TRANSIT SYSTEMS/TESTING 


RAPID TRANSIT SYSTEMS/TESTING 
SOAC: state-of-the art car engineering tests at Department of 
Transportation High Speed Ground cone Center. Final test 
report. Volume V. Structural, vol . radio uency 
— tests. Final report, Apredul 1 1973, 2: 950 PB. 


$1) 
RARE t EARTH esprit tae 
Annual pore “i May 1, 1975-Aril 30, 1976, 2:1026 
(UCS 34P227% 
RARE EARTH COMPOUNDS/IONIZATION POTENTIAL 
Thermodynamics of ionization of gaseous oxides; the first 
ionization potentials of the lanthanide metals and monoxides, 


2:1050 
RARE EARTH COMPOUNDS/RESEARCH PROGRAMS 
Investigation of some lanthanide boron, carbon, nitrogen, 
chalcogen and halogen systems at elevated temperatures. 
Progress report, February 1, 1959-March 31, 1976, 2:1142 
(COO-716-091) 


LANTHANUM 
NEODYMIUM 
RARE EARTHS/IONIZATION 
Wavelengths, classifications, and ionization energies in the 
isoelectronic ——— from Yb II and Yb II through Bi XV 
and Bi XVI , 2:1817 
RARE EARTHS/IONIZATION POTENTIAL 
Thermodynamics of ionization of gaseous oxides; the first 
ionization potentials of the lanthanide metals and monoxides, 


2:1050 
RARE EARTHS/SOLVENT EXTRACTION 
Extraction of americium, curium, strontium, and rare-earth 
elements from aqueous tail-end solutions from reprocessing of 
spent fuel elements of water-moderated water-cooled power 
reactors, 2:284 (BNWL-tr-184) 
RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
NEON 
XENON 
RARE GASES/CHEMICAL REACTIONS 
Gas to liquid to solid transition in halogen hot atom chemistry. 
Ill. Evidence for an excited reaction intermediate in the (n,y)- 
activated reactions of iodine with acetylene (Effects of raw 
gas additives), 2:1209 
RARE GASES/DIMERIZATION 
Formation and study of exciplex systems: a low-pressure 
approach. Quarterly yoo report No. 2, March 1, 1976- 
May 31, 1976, 2:1143 (COO-2810-3) 
RATS/BEHAVIOR 
Low-level x-irradiation of the brain during development: 
ne ne ca physiological and behavioral consequences. 
pm a September 1, 1975-August 31, 1976, 2:1670 
(TID-2709 


RATS/RADIATION INJURIES 
Low-level x-irradiation of the brain — development: 
SS physiological and behavioral consequences. 
a ~ a September 1, 1975-August 31, 1976, 2:1670 
(TID-2709 
REACTION KINETICS 
See also CHEMICAL REACTION KINETICS 
REACTION KINETICS/STANDARDS 
American National Standard for the determination of neutron 
reaction rate distributions and reactivity of nuclear reactors, 
2:670 
REACTOR ACCIDENTS 
See also ATWS 
EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
REACTOR ACCIDENTS/AFTER-HEAT REMOVAL 
Proceedings of Post-Accident Heat Removal (PAHR) 
information exchange, Albuquerque, New Mexico, October 8- 
9, 1974 (LMFBR), 2:772 (SAND-75-0497) 
Some considerations in ‘wrens heat removal (LMFBR), 
2:773 (SAND-75-0497) 
REACTOR ACCIDENTS/BIBLIOGRAPHIES 
Annotated bibliography of safety-related occurrences in boiling- 
water nuclear er plants as reported in 1975, 2:765 
(ORNL/NUREG/NSIC-126) 
Annotated bibliography of safety-related occurrences i 
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REACTOR ACCIDENTS/FISSION PRODUCT RELEASE 
Computer techniue for calculating the radiological consequences 
of pressurized water reactor power plant hypothetical 
accidents, 2:788 
REACTOR ACCIDENTS/HEAT TRANSFER 
Development of a computer code for thermal hydraulics of 
reactors (THOR). Fourth quarterly progress report, July- 
September 1975 (BWR and PWR), 2:754 (BNL-NUREG- 


50506) 
REACTOR ACCIDENTS/HYDRAULICS 
Development of a computer — ~ ann emmy “ 
reactors (THOR). Fourth q 
— 1975 (BWR and PWI PWR. o 754 (BN CNUREG- 
5 ) 
REACTOR ACCIDENTS/MATHEMATICAL MODELS 
Status of CHAP: composite HTGR analysis program, 2:760 (LA- 
NUREG-6329-SR) 
REACTOR ACCIDENTS/RADIATION DOSES 
Computer techniue for calculating the radiological consequences 
of pressurized water reactor power plant hypothetical 
accidents, 2:788 
REACTOR ACCIDENTS/RADIOACTIVE EFFLUENTS 
Reactor accident plume rise calculations, 2:1500 (SAND-76- 
0340) 
REACTOR CHARGING MACHINES/DESIGN 
Device for moving fuel elements and control bars from one 
place to another in reactor core (Patent), 2:711 
Nuclear reactor installation (Patent), 2:705 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/BALL BEARINGS 
Friction and wear of ball bearings in liquid sodium. Ist part: 
comparative tests for material selection, 2:657 (EURFNR- 
1284) 
REACTOR COMPONENTS/FRACTURE PROPERTIES 
Methods of compliance with fracture toughness and operational 
requirements of 10 CFR 50, appendix G, 2:572 (BAW-10046) 
REACTOR COMPONENTS/STANDARDS 
Carbon and alloy steel forgings, vacuum treated (ASME SA-508 
with additional requirements), 2:699 (RDT-M-2-7T(4-76)) 
General safety design criteria for an LMFBR nuclear power 
plant, 2:671 
REACTOR COMPONENTS/STRESS ANALYSIS 
Structural analysis for elevated temperature design of the 
LMFBR, 2:630 (CONF-760303-5) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe 
running of a nuclear reactor.) 
Reactor control using IPFM-type controller, 2:722 (ZJE-149) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also DIRECT CYCLE COOLING SYSTEMS 
PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 
High temperature properties of nuclear reactor coolants and 
thermodynamic power cycle working fluids. Technical 
progress report, October 1, 1974-September 30, 1975 
(LMFBR), 2:639 (COO-3027- 18) 
REACTOR COOLING SYSTEMS/DESIGN 
Cooling system for a nuclear reactor (Patent; PWR), 2:583 
— reactor coolant and cover gas system (Patent;LMFBR), 


REACTOR COOLING SYSTEMS/FLOW MODELS 
Recovery of coolant flow following rapid release of fission gas 
from a postulated multiple agg failure in a liquid-metal fast 
breeder reactor subassembl 790 
REACTOR COOLING SYSTEMS/FRACTURE PROPERTIES 
Methods of compliance with fracture toughness and operational 
uirements of 10 CFR 50, ndix G, 2:572 (BAW-10046) 
REACTOR COOLING SYSTEM EL ELEMENT FAILURE 
Recovery of coolant flow following rapid release of fission gas 
from a postulated multiple at failure in a liquid-metal fast 
breeder reactor subassembl ye. 2:790 
REACTOR COOLING SYSTEMS/PIPE FITTINGS 
Three-dimensional thermal and stress analysis of a piping tee. 
Final report, 2:698 (PB-244432) 
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REACTOR COOLING SYSTEMS/PIPES 


Changes in fatigue crack shape during growth. NAUT report No. 


9011, 2:702 (JPNRSR-40) 
REACTOR COOLING SYSTEMS/PRESSURE VESSELS 


Changes in fatigue crack shape during growth. NAUT report No. 


9011, 2:702 (JPNRSR-40) 
REACTOR COOLING SYSTEMS/RADIOACTIVITY 
TRANSPORT 
Activity transport in nuclear generating stations (CANDU- 
PHWR), 2:611 (AECL-5113) 
Basis of activity transport (CANDU-PHWR), 2:613 (AECL- 
5113) 


Design to nullify activity movement in heat transport systems 
(CANDU-PHWR), 2:612 (AECL-5113) 

Research and development on activity transport (CANDU- 
PHWR), 2:614 (AECL-5113) 

REACTOR COOLING SYSTEMS/WELDED JOINTS 

Computerized automated remote inspection system, 2:550 (AI- 
75-10) 

REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 

Reactor Development Program, progress report, 2:752 (ANL- 
RDP-S0) 

Space-time neutrons applied to fast reactor disassembly 
calculations (LMFBR), 2:793 

REACTOR CORE RESTRAINTS/STRESS ANALYSIS 
Reactor Development Program, progress report, 2:752 (ANL- 
RDP-50) 
REACTOR CORES/DESIGN 
Pebble-bed reactor (Patent), 2:608 
REACTOR CORES/SEISMIC EFFECTS 

Seismic response of a block-type nuclear reactor core (HTGR), 

2:762 (LA-NUREG-6377-MS) 
REACTOR CORES/SUPPORTS 

Device for supporting a nuclear reactor core (Patent; PWR), 

2:579 
REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 
REACTOR FUELS 

See NUCLEAR FUELS 
REACTOR KINETICS 

Principles of the reactor code system RHEIN, 2:690 (ZfK-286) 

REACTOR KINETICS/ANALYTICAL SOLUTION 

Numerical reactor evaluation (FIRE and PELSIN codes), 2:688 
(INIS-mf-3062) 

REACTOR KINETICS EQUATIONS/NUMERICAL SOLUTION 

Annual progress report FY 1976 (Numerical methods for time- 
dependent reactor dynamics), 2:687 (COO-2262-12) 

REACTOR LATTICES/NEUTRON DENSITY 
Reactor lattice calculations with a degenerate neutron 
thermalization kernel., 2:694 
REACTOR LICENSING/LEGAL ASPECTS 
Nuclear Regulatory Commission issuances, 2:665 (NRCI-76/4) 
Nuclear Regulatory Commission issuances, 2:666 (NRCI-76/5) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
REACTOR MATERIALS/CREEP 

Multiaxial creep behavior of Type 304SS tubular specimens 

(LMFBR), 2:635 (CONF-7608 19-7) 
REACTOR MATERIALS/MATERIALS TESTING 

Gas-turbine HTGR materials screening test program interim 
results, 2:590 (GA-A-13931) 

REACTOR MATERIALS/MECHANICAL TESTS 

Design and analysis of biaxial fatigue specimen (LMFBR), 2:624 
(ANL-75-7) 

REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 

Irradiation creep, stress relaxation and a mechanical equation of 
state (M316; FV548; PE16), 2:632 (CONF-760515-4) 

REACTOR OPERATION/DATA COMPILATION 

Collection and treatment of reliability data for nuclear plants, 

2:553 (CTH-IE-R-73-48) 
REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 

Brown Boveri's contribution to the safety of nuclear power 
stations., 2:794 

REACTOR SAFETY/RESEARCH PROGRAMS 

Monthly highlights for Office of Nuclear Regulatory Research 
Programs at Oak Ridge National Laboratory, May 1976, 2:769 
(ORNL/NUREG/TM-34) 

Nuclear safety characterization of sodium fires and fast reactor 
fission products. Quarterly technical ress report, Jan - 
March 1976, 2:743 (AI- RDA-13173) o _ 

Physics of reactor safety. Quarterly report, January-March 1976 
(LMFBR), 2:751 (ANL-76-72) 


RESEARCH PROGRAMS/BUDGETS 


Safety related research and development for Westinghouse 
pressurized water reactors program summaries, 2:786 (WCAP- 
8768) 

REACTOR SAFETY/TEST FACILITIES 
Pro} for a seismic facility for reactor safety research, 2:763 
(LA-NUREG-6388-P) 
REACTOR SIMULATORS 
BWR simulator methods verification, 2:564 (NEDO-20946) 
Three-dimensional BWR core simulator, 2:565 (NEDO-20953) 
REACTOR SITING 
See SITE SELECTION 
REACTOR VESSELS/RELIABILITY 

Estimates of the burst reliability of thin-walled cylinders 
designed to meet the ASME Code allowables (LMFBR), 
2:636 (CONF-760905-1 1) 

REACTORS 
See also HEAVY WATER MODERATED REACTORS 
MOLTEN SALT REACTORS 
ORGANIC COOLED REACTORS 
POWER REACTORS 
WATER COOLED REACTORS 
REACTORS/REACTION KINETICS 

American National Standard for the determination of neutron 
reaction rate distributions and reactivity of nuclear reactors, 
2:670 

REACTORS/REACTIVITY 

American National Standard for the determination of neutron 
reaction rate distributions and reactivity of nuclear reactors, 
2:670 

REACTORS/THERMAL EFFLUENTS 
Effects of submerged macrophytes on heleoplanktonic 
cladocera, 2:1563 (DP-MS-75-125) 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX POTENTIAL/BIOLOGICAL RADIATION EFFECTS 

Change in the redox potential in brain and liver tissues during x 

irradiation of rats, 2:1675 (ERDA-tr-151) 
REDUCTASES 

See OXIDOREDUCTASES 
REFLECTIVITY/MEASURING INSTRUMENTS 

Electronic properties of liquids. Progress report November 1, 
1975-October 31, 1976 (lon-chamber reflectometer; 
electrometer-ratiometer.), 2:1413 (ORO-3861-19) 

REFRACTORIES/EROSION 

Materials research for clean utilization of coal. Quarterly 

progress report, 2:11 (FE-1749-7) 
REFRACTORIES/IONIC CONDUCTIVITY 

Practical reasons for investigating ion transport in high 

temperature insulating materials, 2:1067 (CONF-760831-2) 
REFRACTORIES/PHYSICAL PROPERTIES 

Research and development of high-temperature materials for 

MHD installation assemblies, 2:922 (JPRS-67586) 
REFUSE 

See SOLID WASTES 
REGGE POLES/FIELD THEORIES 

Infrared behavior of the Reggeon field theory for the pomeron 
(Renormalization group, perturbation theory, total cross 
section asymptotic behavior), 2:1988 (RLO-2041-135) 

REINDEER 
See DEER 
RELATIVISTIC PLASMA/PLASMA BEAM INJECTION 

Experiments on electron injection into a toroidal magnetic field, 

2:2173 
RELAYS/DESIGN 

Adjustable electronic load-alarm relay (Patent; current flow 

monitoring through electrical load), 2:1375 
REMOTE SENSING 

The ication of remote sensing technology to the solution of 
Pp ms in the management of resources in Indiana. 
Semiannual status report, 1 Dec 1974-31 May 1975, 2:839 
(N-75-29527) 

REPROCESSING/RESEARCH PROGRAMS 

Idaho Chemical programs annual technical report, fiscal year 

1975, 2:281 (ICP-1086) 
REPROCESSING/TECHNOLOGY ASSESSMENT 

Assessment of nuclear fuel reprocessing, 2:277 (DPST-75- 
448(DRAFT)) 

REPRODUCTION/BIOLOGICAL RADIATION EFFECTS 

Dominant lethal mutations in mice resulting from chronic 
tritiated water (HTO) ingestion, 2:1706 

REPRODUCTION/TEMPERATURE DEPENDENCE 

Reproduction of Corbicula leana prime, 2:1577 (ORNL-tr-4186) 





RESEARCH PROGRAMS/BUDGETS 

Energy and energy-related R and D activities of Federal 
installations Federally funded research and development 
centers, 2:843 

National patterns of R and D resources: funds and manpower in 
the United States, 1953-1975, 2:842 

RESEARCH PROGRAMS/MANPOWER 
National patterns of R and D resources: funds and manpower in 
the United States, 1953-1975, 2:842 
RESEARCH REACTORS 
See also EBOR REACTOR 
FFTF REACTOR 
HFIR REACTOR 
RESEARCH REACTORS/FUEL ELEME 

Quality verification for plate-type urani lumi fuel 
elements for use in research reactors, 2:674 (REG/G-2.3(07- 
76)(Rev.1)) 

RESEARCH REACTORS/INDEXES 

Directory of nuclear reactors. Volume X. Power and research 

reactors, 2:557 
RESERVOIR ROCK/POROSITY 

Pore geometry in dolomites and its influence on capillary 

behaviour, 2:111 
RESIDENTIAL SECTOR/ELECTRIC POWER 

Projecting an energy-efficient California (Effect of postulated 
program of mandatory conservation standards for buildings 
and appliances), 2:856 (LBL-3274) 

RESIDENTIAL SECTOR/ENERGY CONSUMPTION 

Modeling residential energy use, 2:913 (CONF-760904-1) 

RESIDENTIAL SECTOR/ENERGY DEMAND 

Building services: an energy demand review (Policy effects on 

demand), 2:873 
RESIDENTIAL SECTOR/SOLID WASTES 

Source separation for materials recovery guidelines. Part 246 
(High-grade paper, corrugated container, and residential 
materials recovery), 2:878 

RESIDUAL FUELS/CRACKING 

Combination process for solvent deasphalting and catalytic 

upgrading of heavy petroleum stocks (Patent), 2:144 
RESIDUAL FUELS/DEMETALLIZATION 

Process for producing a zeolite riser cracker feed from a residual 

oil (Patent), 2:140 
RESIDUES (RADIOACTIVE) 

See RADIOACTIVE WASTES 
RESINS/BIOCHEMISTRY 

Biochemical basis of paraquat induced oleoresin production in 
pines, 2:1583 (SRO-888-1) 

RESINS/BIOSYNTHESIS 

Multidisciplinary research program directed toward utilization of 
solar energy through bioconversion of renewable resources. 
Progress report, 2:461 (SRO-888-1) 

RESISTIVITY LOGGING/ELECTRODES 
Electrode assembly for downhole electric well logging (Patent), 
2:1421 
RESONANCE PARTICLES 
See also BARYON RESONANCES 
MESON RESONANCES 
PSI-3105 RESONANCES 
RESONANCE PARTICLES/PARTICLE PRODUCTION 
Search for the origin of new icles, 2:1891 
RESOURCE CONSERVATIO!) 

Source separation for materials recovery guidelines. Part 246 
(High-grade paper, — container, and residential 
materials recovery), 2:87 

RESOURCES 
See also GEOTHERMAL RESOURCES 
RESOURCES/MANAGEMENT 

The application of remote sensing technology to the solution of 
problems in the management of resources in Indiana. 
Semiannual status report, 1 Dec 1974-31 May 1975, 2:839 
(N-75-29527) 

RESOURCES/REMOTE SENSING 

The application of remote sensing technology to the solution of 
problems in the management of resources in Indiana. 
Semiannual status report, 1 Dec 1974-31 May 1975, 2:839 
(N-75-29527) 

RESPIRATORS/RESEARCH PROGRAMS 

Respirator studies for the ERDA Division of Safety, Standards, 
and Compliance. report, July 1, 1974-June 30, 1975, 
2:1742 (LA-6426-PR 

RESPIRATORS/STANDARDS 

Respirator studies for the ERDA Division of Safety, Standards, 
and Compliance. _ report, July 1, 1974-June 30, 1975, 
2:1742 (LA-6426-PR 

RESPIRATORY EQUIPMENT 
See RESPIRATORS 





ERA Vol. 2, No. 1 


RESPIRATORY SYSTEM DISEASES 
See also PNEUMOCONIOSES 

Recapitulation of environmental exposures, 2:1475 (EUR- 
5360(Vol.1)) 

Respiratory symptoms and ventilatory c - in a cohort of 

rs born in 1952-3, 2:1474 (EUR-S 60( Vol.1)) 
RESPIRATORY SYSTEM DISEASES/DATA ACQUISITION 

Household survey of the incidence of respiratory disease in 
relation to environmental pollutants, 2:1472 (EUR- 
5360( Vol.1)) 

Method for a Eur study on possible effects of air pollution 
in children, 2:1725 (EUR-5360( Vol.1)) 

Presentation and discussion of a protocol of a French 
epidemiological investigation on relationships between 
atmospheric pollution and chronic respiratory diseases, 2:1726 
(EUR-5360(Vol.1)) 

RESPIRATORY SYSTEM DISEASES/DATA ANALYSIS 

Air pollution: methods to study its relationship to iratory 

disease in British schoolchildren, 2:1728 (EUR-5360( Vol.1)) 
RESPIRATORY SYSTEM DISEASES/TEMPERATU 

EFFECTS 

Dose-response relationships linking short-term air pollution 
exposures to vation of cardio-respiratory illness, 2:1723 
(EUR-5360(Vol.1)) 

RETINA/BIOLOGICAL RADIATION EFFECTS 

Visual sensations induced by relativistic pions, 2:1659 

RHENIUM 175/ENERGY LEVELS 
Nuclear data sheets for A = 175, 2:2047 
RHENIUM 190/ENERGY LEVELS 
New neutron-rich isotope: °W, 2:2055 
RHO-765 RESONANCES/DECAY 
Invariant mass dependence of two-pion inclusive correlation 
functions, 2:1950 (ANL-HEP-PR-76-09) 
RHO-765 RESONANCES/PARTICLE PRODUCTION 
Dimuon production in the rho, J, and continuum regions, 2:1895 
RHO-765 RESONANCES/PARTICLE PROPERTI 

A solution to the rho-7 puzzle: Spontaneously broken 

symmetries of the quark model, 2:1964 
RHO-765 RESONANCES/PHOTOPRODUCTION 

Measurements of exclusive photoproduction processes at large 

values of t and u from 4 to 7.5 GeV , 2:1871 
RHO-765 RESONANCES/QUARK MODEL 

A solution to the rho-7 puzzle: Spontaneously broken 

symmetries of the quark model, 2:1964 
RHO-765 RESONANCES/SYMMETRY GROUPS 

A solution to the rho-7 puzzle: Spontaneously broken 

symmetries of the quark model, 2:1964 
RHODIUM 103/ENERGY LEVELS 

Decay of 39-day “Ru and 17-day 'Pd to the levels of '*Rh 

(J,a), 2:2037 
RHODIUM 103/ENERGY-LEVEL TRANSITIONS 
Decay of 39-day “Ru and 17-day 'Pd to the levels of '*Rh 
(J,m), 2:2037 
Nuclear orientation of /sup 97,103,105/Ru and Rh, 2:2040 
RHODIUM 103 TARGET/ALPHA REACTIONS 

Neutron pickup by alpha particles to unbound states, 2:2011 
RHODIUM 105/BETA-MINUS DECAY 

Nuclear orientation of /sup 97,103,105/Ru and ‘Rh, 2:2040 
RHODIUM 105/ENERGY-LEVEL TRANSITIONS 

Nuclear orientation of /sup 97,103,105/Ru and Rh, 2:2040 
RHODIUM 105/MAGNETIC DIPOLE MOMENTS 

Nuclear orientation of /sup 97,103,105/Ru and '®Rh, 2:2040 
RHODIUM ALLOYS/MAGNETIC MOMENTS 

Magnetic moment distribution of ferromagnetic Ni-Rh alloys (3 
to 35 at. % Rh), 2:1018 (CONF-760922-5) 

RIBOFLAVIN/BONDING 

Effects of pressure upon the fluorescence of the riboflavin 

binding protein and its flavin mononucleotide complex, 2:1587 
RIBONUCLEIC ACID 

See RNA 
RIBOSOMES/BIOCHEMICAL REACTION KINETICS 

Molecular events basic to cellular radiation response. Progress 
report, 2:1625 (COO-3335-24) 

RIBOSOMES/METABOLISM 

Bacteriophage T3 and T7 early RNAs are translated by 
eukaryotic 80S ribosomes: active phage T3 coded S- 

CS oe cleaving enzyme is synthesized, 2:1604 
RIC AMINATION 


Vol.1)) 


pol on health effect indices of Sahuan in cadmium- 


luted areas, 2:1722 (EUR-53 
RICHLAND FFTF REACTOR 

See FFTF REACTOR 
RIEMANN WAVES 

See SHOCK WAVES 


See ELECTRON-RING ACCELERATORS 
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RNA 

(Ribonucleic acid.) 

RNA/BIOCHEMICAL REACTION KINETICS 
7-methyl-guanosine and efficiency of RNA translation, 2:1589 

Differential degradation of messenger RNAs in mammalian cells, 
2:1590 

Molecular events basic to cellular radiation response. Progress 
report, 2:1625 (COO-3335-24) 

Photobiology and photochemistry of ribonucleic acids. Progress 
report, March 1974-March 1975 (UV radiation), 2:1582 
(RLO-2225-T15-20) 

RNA/BIOLOGICAL RADIATION EFFECTS 

Influence of ionizing radiation on the RNA metabolism. 
Communication 2. Kinetics of the breakdown of nuclear 
RNAs in the organs of irradiated rats (Gamma radiation), 
2:1672 (ERDA-tr-151) 

Molecular events basic to cellular radiation response. Progress 
report, 2:1625 (COO-3335-24) 

Photobiology and photochemistry of ribonucleic acids. Progress 
report, March 1974-March 1975 (UV radiation), 2:1582 
(RLO-2225-T15-20) 

RNA/DECOMPOSITION 

Differential degradation of messenger RNAs in mammalian cells, 

2:1590 
RNA/METABOLISM 

Bacteriophage T3 and T7 early RNAs are translated by 
eukaryotic 80S ribosomes: active phage T3 coded S- 
adenosylmethionine cleaving enzyme is synthesized, 2:1604 

Influence of ionizing radiation on the RNA metabolism. 
Communication 2. Kinetics of the breakdown of nuclear 
RNAs in the organs of irradiated rats (Gamma radiation), 
2:1672 (ERDA-tr-151) 

RNA/METHYLATION 

Bacteriophage T3 and T7 early RNAs are translated by 
eukaryotic 80S ribosomes: active phage T3 coded S- 
adenosylmethionine cleaving enzyme is synthesized, 2:1604 

RNA/MOLECULAR STRUCTURE 
Differential degradation of messenger RNAs in mammalian cells, 


2:1590 
RNA/PHOTOCHEMISTRY 
Photobiology and photochemistry of ribonucleic acids. Progress 
report, March 1974-March 1975 (UV radiation), 2:1582 
(RLO-2225-T15-20) 
RNA/STRAND BREAKS 
Molecular events basic to cellular radiation response. Progress 
report, 2:1625 (COO-3335-24) 
ROADS/CONSTRUCTION 
Impact of works of man on the physical regime of Biscayne Bay, 
2:1539 
ROADS/ENVIRONMENTAL EFFECTS 
Effects of man on the shore vegetation of Biscayne Bay, 2:1508 
Impact of works of man on the physical regime of Biscayne Bay, 
2:1539 
ROCKETS/HEATING 
Evaluation of aerodynamic heating effects on the Strypi IV-A 
rocket system, 2:1260 (SAND-76-0003) 
ROCKS 
See also RESERVOIR ROCK 
ROCKS/PHYSICAL PROPERTIES 
Constitutive relations in rock: problems and outlook (abstract), 
2:1763 
Theory of structure and dynamics in condensed matter and 
applications in geophysics and solar energy. Progress report, | 
April 1975-31 March 1976, 2:492 (COO-3161-40) 
ROCKY FLATS PLANT/ENVIRONMENTAL EFFECTS 
Revegetation following artificial disturbance. P: report, | 
June 1975-29 February 1976, 2:1513 (COO-2743-1) 
ROCKY FLATS PLANT/TOPOGRAPHY 
Significance of frost action and surface soil characteristics to 
wind erosion at Rocky Flats, Colorado. Second 
report, October 1, 1975- -May 30, 1976, 2:1518 (CO0-2517- 2) 
RODENTS 
See also MICE 


RATS 
RODENTS/BEHAVIOR 
Population dynamics, movement and home range of black-tailed 
jackrabbits (Lepus californicus) in Curlew Valley, Northern 
Utah. Progress report, October 1, 1975-September 30, 1976, 
2:1575 (COO-1329-29) 
RODENTS/FEEDING 
Population dynamics, movement and home range of black-tailed 
jackrabbits (Lepus californicus) in Curlew Valley, Northern 
Utah. Progress report, October 1, 1975-September 30, 1976, 
2:1575 (COO-1329-29) 
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RODENTS/POPULATION DYNAMICS 
Population dy S, MOv t_ and home range of black-tailed 
jackrabbits (Lepus californicus) in Curlew Valley, Northern 
—_ " 1, 1975-September 30, 1976, 











Utah. P 
2:1575 (COO: 
ROOFS/SUPPORTS 
Design optimization in underground coal systems. Interim report, 
January-March 1976 (Longwall method), 2:78 (FE-1231-4) 
RUBBERS/PRODUCTION 
Potential for energy conservation in nine selected industries. The 
data base. Volume 9. Styrene butadiene rubber, 2:937 (PB- 
243620) 
RUBIDIUM/ATOM-ATOM COLLISIONS 
Inelastic scattering of light and transitions of colliding atoms to 
bound molecular states, 2:1833 
RUBIDIUM/CHEMICAL REACTIONS 
Effect of alkali metals on carbon dioxide (Reaction of Na, K, 
Rb, or Cs), 2:1153 (RFP-Trans-193) 
RUBIDIUM 82/TISSUE DISTRIBUTION 
New imaging systems in nuclear medicine. Technical progress 
report, July 1, 1975-March 15, 1976 (Positron imaging 
systems), 2:1610 (COO-3333-29) 
RUBIDIUM COMPOUNDS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Stnthesis and polymorphism of crystals of rubidium-lanthanum 
tungstate RbLa(WO,)., 2:1105 
RUBIDIUM FLUORIDES/MAGNETIC PROPERTIES 
Magnetic correlations in Rb,.Mny ;Mgp sF,, 2:1109 (BNL-21670) 
RUBIDIUM SILICATES/THERMAL EXPANSION 
Thermal expansion of mixed-alkali silicate glasses, 2:1114 
RUBY LASERS/FEEDBACK 
Investigation of a microsecond pulse laser, 2:1344 
RUBY LASERS/STABILITY 
Investigation of a microsecond pulse laser, 2:1344 
RUMEN 
See STOMACH 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RURAL AREAS/AIR POLLUTION 
Air pollution problems in Latin America, 2:1479 (EUR- 
5360(Vol.1)) 
Sampling, analysis, and composition of airborne particulate 
material in Belgium, 2:1476 (EUR-5360( Vol.1)) 
RUTHENIUM/EVAPORATION 
Stabilization of simulated commercial waste calcine, 2:311 (ICP- 
1087) 
RUTHENIUM/ION EXCHANGE 
Study of methods for removing strontium, plutonium, and 
ruthenium from Savannah River Plant waste supernate, 2:296 
(DP-1408) 
RUTHENIUM/PRECIPITATION 
Study of methods for removing strontium, plutonium, and 
ruthenium from Savannah River Plant waste supernate, 2:296 
(DP-1408) 
RUTHENIUM 103/BETA-MINUS DECAY 
Decay of 39-day '“Ru and 17-day '“Pd to the levels of Rh 
(J,a), 2:2037 
Nuclear orientation of /sup 97,103,105/Ru and Rh, 2:2040 
RUTHENIUM 105/BETA-MINUS DECAY 
Nuclear orientation of /sup 97,103,105/Ru and '*Rh, 2:2040 
RUTHENIUM 97/BETA-PLUS DECAY 
Nuclear orientation of /sup 97,103,105/Ru and '*Rh, 2:2040 
RUTHENIUM 97/MAGNETIC DIPOLE MOMENTS 
Nuclear orientation of /sup 97,103,105/Ru and Rh, 2:2040 
Nuclear orientation of /sup 97,103,105/Ru and '*Rh, 2:2040 
Nuclear orientation of /sup 97,103,105/Ru and "Rh, 2:2040 


S MATRIX/INFRARED DIVERGENCES 
Mass-shell infrared singularities of gauge theories (Confinement 
problem), 2:1969 
S MATRIX/SEMICLASSICAL APPROXIMATION 
Recent developments in semiclassical mechanics: eigenvalues 
and reaction rate constants, 2:1987 (LBL-4998) 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 
SAFEGUARDS/MATHEMATICAL MODELS 
Pathfinding in graph-theoretic sabotage models. I. Simultaneous 
attack by several teams, 2:328 (SAND-76-0314) 
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SAFEGUARDS/MEETINGS 
Safeguarding nuclear materials. Proceedings of a symposium 
ans by the IAEA and held in Vienna, 20-24 October 
1975, 2:322 
SAFEGUARDS/RADIATION MONITORS 

Gamma ray detector optimization for mobile detectors 
(Detection-at-a-distance capability for locating lost or stolen 
nuclear materials), 2:325 (LA-UR-76-852) 

Portable gamma-ray detection system for location of radioactive 
sources (Road Block Monitor to monitor traffic on a 
thoroughfare), 2:326 (LA-UR-76-1241) 

SAFEGUARDS/SIMULATION 

Overview of simulation applications in safeguards systems, 2:331 

(SAND-76-5691) 
SAFETY 

See also REACTOR SAFETY 
SAFETY/EDUCATION 

Training as related to behavioral change (Safety training 

programs), 2:1736 (ERDA-76-45-6) 
SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY RODS 

See SCRAM RODS 
SAFETY STANDARDS/LEGISLATION 

Current NIOSH activities in the development of criteria 
documents, 2:213 

SALMON/BIOLOGICAL RADIATION EFFECTS 

Low level chronic irradiation of salmon. Annual progress report, 

2:1669 (RLO-2225-T2-7) 
SALMON/CHRONIC IRRADIATION 

Low level chronic irradiation of salmon. Annual progress report, 

2:1669 (RLO-2225-T2-7) 
SALMON/LOW DOSE IRRADIATION 

Low level chronic irradiation of salmon. Annual progress report, 
2:1669 (RLO-2225-T2-7) 

SALTON SEA GEOTHERMAL FIELD/AIR POLLUTION 

Atmospheric dispersion and noise propagation at Imperial Valley 
Geothermal Fields, 2:507 (UCRL-52053) 

SALTON SEA GEOTHERMAL FIELD/ENVIRONMENTAL 

EFFECTS 

Atmospheric dispersion and noise propagation at Imperial Valley 
Geothermal Fields, 2:507 (UCRL-52053) 

SAMARIUM 150/ENERGY LEVELS 
Nuclear Data sheets for A = 150, 2:2046 
SAMARIUM CHLORIDES/THERMODYNAMIC PROPERTIES 

Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. I. The rare 
earth chlorides, 2:1158 

SAMARIUM COMPOUNDS/CRYSTAL STRUCTURE 

Crystal forms of the double molybdates of potassium with 

samarium, europium, and gadolinium KLn (MoO,)s, 2:1106 
SAMPLING/COMPUTER CALCULATIONS 

Continuous stratified sampling of in-process inventory, 2:2244 
(BDX-613-1032) 

SAN FRANCISCO BAY/SEDIMENTS 

Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 

SAN FRANCISCO BAY/WATER POLLUTION 

Energy and environment annual report 1974 (Environmental 

Research programs), 2:1467 (LBL-3253) 
SANDIA LABORATORIES/ANALOG COMPUTERS 

Sandia Laboratories hybrid computer and motion simulator 
facilities, 2:1261 (SAND-76-0091) 

SANDIA LABORATORIES/HYBRID COMPUTERS 

Sandia Laboratories hybrid computer and motion simulator 
facilities, 2:1261 (SAND-76-0091) 

SANDIA LABORATORIES/SIMULATORS 
Sandia Laboratories hybrid computer and motion simulator 
facilities, 2:1261 (SAND-76-0091) 
SANDSTONES/EXPLOSIVE FRACTURING 
Controlled blasting calculation in sandstone (abstract), 2:1765 
SANDSTONES/MECHANICAL PROPERTIES 

Constitutive relation for com ive loading in Nugget 

sandstone, 2:1762 (UCRL-52036) 
SAVANNAH RIVER/ESTUARIES 

Tritium in the Savannah River estuary and adjacent marine 

waters, 2:1558 (DP-MS-75-122) 
SAVANNAH RIVER/RADIOACTIVITY 

Tritium in the Savannah River estuary and adjacent marine 

waters, 2:1558 (DP-MS-75-122) 
SAVANNAH RIVER PLANT/ENVIRONMENT 

Effects of submerged macrophytes on heleoplanktonic 
cladocera, 2:1563 (DP-MS-75-125) 

Environmental monitoring at the Savannah River Plant. Annual 
report, 1965, 2:1491 (DPST-66-302) 
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SAVANNAH RIVER PLANT/METEOROLOGY 
sae or 1-based system for meteor al data acquisition and 
mergency response, 2:1465 (DP-MS-76-14) 
SAVANNAH RIVER PLANT/RADIATION MONITORING 

Environmental monitoring at the Savannah River Plant. Annual 
report, 1965, 2:1491 (DPST-66-302) 

Non-labile tritium in Savannah River Plant pine trees, 2:1510 
(DP-1407) 

SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 

MANAGEMENT 

Integrated radioactive waste management plan: Savannah River 
Plant, Aiken, South Carolina, 2:289 (SRO-TWM-76-1) 

Storing ‘solid radioactive wastes at the Savannah River Plant, 
2:309 (DP-1366) 

Study of methods for removing strontium, plutonium, and 
ruthenium from Savannah River Plant waste supernate, 2:296 
(DP-1408) 

Tritium in the Savannah River estuary and adjacent marine 
waters, 2:1558 (DP-MS-75-122) 

SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 

STORAGE 

Storing solid radioactive wastes at the Savannah River Plant, 
2:309 (DP-1366) 

SCALAR MESONS/BOUND STATE 

Bound states of the two-dimensional O(N) model (Semiclassical 

methods, phi* coupling), 2:1962 
SCALAR M NS/QUANTUM ELECTRODYNAMICS 

Effects on boundary conditions of massless two-dimensional 

electrodynamics in a static bag, 2:1983 
SCANDIUM/ATOM-MOLECULE COLLISIONS 

Survey of chemi-ionization reactions in accelerated atom-O, 

crossed-molecular beams, 2:1850 
SCANDIUM 44/ENERGY LEVELS 
Mean lifetimes of the “Sc 1648, 1652, 1681, and 1768 keV 
levels, 2:2024 
SCANDIUM HYDRIDES/DEGASSING 
Helium release from metal tritides, 2:1112 (SAND-76-0339) 
SCANNING (RADIOISOTOPE) 
See RADIOISOTOPE SCANNING 
SCHOOL BUILDINGS/SOLAR SPACE HEATING 

Northview Junior High solar energy demonstration project. Final 

report, 16 May 1974-16 May 1975, 2:474 (COO-2624-1) 
SCINTIGRAPHY 

See SCINTISCANNING 
SCINTILLATION COUNTERS 

See also LIQUID SCINTILLATION DETECTORS 
SCINTILLATION COUNTERS/DESIGN 

Gated scintillator-photomultiplier neutron detector for time-of- 
flight measurements in the presence of a strong x-ray 
background, 2:1402 

SCI ANNING 

Rationale and radiopharmaceuticals for myocardial imaging 

(TI, /sup 99m/Tc), 2:1613 (UCLA-12-1073) 
SCRAM RODS/CONTROL EQUIPMENT 

Method and apparatus for a nuclear reactor for increasing 

reliability to scram control elements (Patent; PWR), 2:723 
SCYLLA DEVICES/TRANSPORT THEORY 

Fluid-numerical studies of high-density theta-pinch implosion 

including classical and anomalous transport processes, 2:2158 
SEA BED/CONVECTION 

Numerical models for hydrothermal circulation in the oceanic 

crust, 2:1750 
SEA BED/HEAT FLOW 

Numerical models for hydrothermal circulation in the oceanic 
crust, 2:1750 

Relation between heat flow, sediment thickness, and age in the 
eastern Pacific, 2:1748 

Reliability of oceanic heat flow averages, 2:1749 

SEAFOOD/WATER POLLUTION 
Virus studies in ——- Bay, 2:1551 
SEALS/STRESS ANAL 
ram for static testing cask seals (Grayloc connector), 
2:1286 (SAND-76-0287) 
SEALS/TESTING 
P for static testing cask seals (Spent fuels), 2:1285 
(SAND-76-0287) 
SEAS 
See also ATLANTIC OCEAN 
PACIFIC OCEAN 
SEAS/CONTAMINATION 

Comparison of the distributions in marine sediments of the 
fallout derived nuclides “Fe and **° Pu: a new approach to 
the chemistry of environmental radionuclides, 2:1557 (COO- 
3563-37) 

— between the marine and freshwater biological 

lutonium and americium (”*Pu, “'Am), 
2: 1711 T711 (COO3363- 33) 
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SEAS/RADIONUCLIDE MIGRATION 
Comparison of the distributions in marine sediments of the 
fallout derived nuclides “Fe and **° °Pu: a new approach to 
the sey of environmental radionuclides, 2:1557 (COO- 
3563-37) 
SEAWATER/CHEMICAL COMPOSITION 
Radiocarbon in the sea. Final report, 2:1499 (RLO-2225-T20- 


12) 
SEAWATER/CONTAMINATION 

Impact of nitrogen and phosphorus release from a siliceous 

sediment on the overlying water, 2:1544 (COO-3279-20) 
SEAWATER/SAMPLING 

Transuranic elements in marine environments (Atlantic Ocean), 

2:1555 (COO-3563-31) 
SEAWEEDS/SAMPLING 
Transuranic elements in marine environments (Atlantic Ocean), 
2:1555 (COO-3563-31) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY COOLANT CIRCUITS/DECONTAMINATION 
Method for preventing tritium contamination of secondary salt 
and steam in a molten salt reactor (Patent), 2:609 
SECURITY/ALARM SYSTEMS 
Perimeter intrusion alarm systems, 2:330 (REG/G-5.44(Rev.1)) 
SEDIMENTS/CONTAMINATION 

Comparison of the distributions in marine sediments of the 
fallout derived nuclides “Fe and ** “Pu: a new approach to 
the chemistry of environmental radionuclides, 2:1557 (COO- 
3563-37) 

Impact of nitrogen and phosphorus release from a siliceous 
sediment on the overlying water, 2:1544 (COO-3279-20) 
Portsmouth gaseous diffusion plant environmental monitoring 
report for calendar year 1975, 2:1494 (GAT-866) 

SEDIMENTS/ENVIRONMENTAL EFFECTS 
Storm sedimentation in the Biscayne Bay region, 2:1527 
SEDIMENTS/MONITORING 

Portsmouth gaseous diffusion plant environmental monitoring 

report for calendar year 1975, 2:1494 (GAT-866) 
SEDIMENTS/RADIATION MONITORING 

Safety and Environmental Protection Division 1975 

environmental monitoring report, 2:1488 (BNL-21320) 
SEDIMENTS/RADIOACTIVITY 

Iron-55 and zinc-65 in tissues of Columbia River carp, 2:1559 

(TID-27125) 
SEDIMENTS/RADIONUCLIDE MIGRATION 

Comparison of the distributions in marine sediments of the 
fallout derived nuclides “Fe and * Pu: a new approach to 
the chemistry of environmental radionuclides, 2:1557 (COO- 
3563-37) 

SEDIMENTS/SAMPLING 

Distributions of transuranium nuclides in sediments and biota of 
the North Atlantic Ocean, 2:1556 (COO-3563-34) 

Transuranic elements in marine environments (Atlantic Ocean), 
2:1555 (COO-3563-31) 

SEEDS/BIOLOGICAL RADIATION EFFECTS 

Revegetation research on Amchitka Island, a maritime tundra 
location in Alaska. Final report, 2:1650 (NVO-172) 

Revegetation following artificial disturbance. Progress report, | 
June 1975-29 February 1976, 2:1513 (COO-2743-1) 

SEEDS/GERMINATION 

Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 

Nucleic acid metabolism during seed embryogenesis. 
Comprehensive progress report, September 1973-June 1976 
(Cotton plants), 2:1600 (S 10-638-10) 

SEEDS/TEMPERATURE EFFE 

Application of nuclear energy to Final report, 
2:1649 (COO-2505-06) 

SEISMIC DETECTORS/COVERINGS 

Geophone casings (Patent), 2:1758 

SEISMIC DETECTORS/DESIGN 

Method of making geophones having matched sensitivites 

(Patent), 2:1757 
SEISMIC DETECTORS/TRANSPORT 

System for transporting seismic energy detectors (Patent; towing 

method), 2:1759 
SEISMIC EFFECTS/TEST FACILITIES 

P for a seismic facility for reactor safety research, 2:763 

(LA-NUREG-6388-P) 
SEISMIC SOURCES/DESIGN 

Seismic pneumatic energy source with attenuation of bubble 
pulse amplitude and reduction of period of bubble oscillation 
(Patent; based on rapid expansion of gases in water), 2:1756 

Underwater seismic source and method (Patent; explosive gas 
mixture for driving piston), 2:1754 

SEISMIC SURVEYS/CONTROL SYSTEMS 

Remote seismometer controller (Patent), 2:1752 


SHEEP/RADIATION MONITORING 


SEISMIC SURVEYS/DATA ACQUISITION SYSTEMS 
Seismic data acquisition system and method (Patent), 2:1753 
SEISMIC SURVEYS/EQUIPMENT 
oo and method for seismic exploration (Patent; towable 
hones), 2:1760 
le seismic detector conveyance (Patent), 2:1755 
SEISMIC SURVEYS/RECORDING SYSTEMS 

Apparatus for controlling the transfer of seismic data from 
magnetic tape storage to a photographic recording (Patent), 
2:1751 

SEISMIC WAVES/SPECTRA 

Seismic spectra of events at regional distances (About 40 
underground nuclear explosions at NTS), 2:1456 (UCRL- 
52048) 

SELENIDES/SUPERCONDUCTIVITY 

Annual progress report, May 1, 1975-Aril 30, 1976, 2:1026 

(UCSD-34P227X5) 
SELENIUM/MONITORING 

Mercury-selenium association in persons exposed to inorganic 

mercury, 2:1570 (EUR-5360( Vol.1)) 
SELENIUM/TISSUE DISTRIBUTION 

Mercury-selenium association in persons exposed to inorganic 

mercury, 2:1570 (EUR-5360(Vol.1)) 
SELENIUM 75/TISSUE DISTRIBUTION 

Radiopharmaceuticals and tumor detection (Evaluation of 
radiopharmaceuticals for tumor scintiscanning), 2:1609 (BNL- 
21652) 

SEMICONDUCTOR LASERS/EFFICIENCY 
Investigation of Al/subx/Ga/sub 1-x/As injection heterolasers 
emitting visible radiation, 2:1346 
SEMICONDUCTOR LASERS/FREQUENCY SELECTION 
Recent advances in tunable lasers, 2:1328 
SEMICONDUCTOR LASERS/LASER MATERIALS 

Semiconductor diode laser material and devices with emission in 
visible region of the spectrum. Final report, 2:1290 (N-75- 
28926) 

SEMICONDUCTOR LASERS/POWER 

Investigation of Al/subx/Ga/sub 1-x/As injection heterolasers 

emitting visible radiation, 2:1346 
SEQUESTRENE 

See EDTA 
SEROTONIN/RADIOSENSITIVITY EFFECTS 

Ability of biogenic monoamines to decrease the radiation 
damage to Ehrlich’s ascites carcinoma cells in experiments in 
vitro (Adrenaline, noradrenaline, serotonin, MEA), 2:1638 
(ERDA-tr-151) 

Investigation of the radioprotective activity and mechanism of 
the action of biogenic monoamines from the bacteria E. coli B 
(X radiation), 2:1646 (ERDA-tr-151) 

SEWAGE 
See LIQUID WASTES 
SEWAGE/BIODEGRADATION 
Fresh water from sewage on Long Island, 2:1542 (BNL-21371) 
SEWAGE SLUDGE/DEHYDRATION 

Progress report Waste Resources Utilization Program period 
ending March 31, 1976 (Radiosterilization of sewage sludge 
for safe application as fertilizer or animal feed), 2:1644 
(SAND-76-0232) 

SEWAGE SLUDGE/HEATING 

Waste resources utilization program. Interim report, June 30, 
1976 (Radiosterilization and heat treatment of sewage sludge), 
2:1641 (SAND-76-0350) 

SEWAGE SLUDGE/RADIOSTERILIZATION 

Progress report Waste Resources Utilization Program period 
ending March 31, 1976 (Radiosterilization of sewage sludge 
for safe application as fertilizer or animal feed), 2:1644 
(SAND-76-0232) 

Waste resources utilization program. Interim report, June 30, 
1976 (Radiosterilization and heat treatment of sewage sludge), 
2:1641 (SAND-76-0350) 

SEWAGE TREATMENT 
See WASTE PROCESSING 
SEX/BIOLOGICAL EFFECTS 

Ostec genic effect of plutonium-239 as a function of the 

age and sex of the animal, 2:1713 (ERDA-tr-151) 
SGHWR REACTOR/BIBLIOGRAPHIES 
Steam-generating heavy-water reactors. A selected bibliography, 


1 ber 1974, 2:620 (NP-21111) 
SHAFTS/STRESS ANALYSIS 


Power shafting: keys and keyways, 2:1256 (KY-G-311) 
SHALE OIL/REFINING 
Refining of synthetic crude oils (Produced from coal and oil 
shale), 2:228 (BERC/IC-76/2) 
SHEATHS (FUEL) 
See FUEL CANS 








SHEEP/RADIATION MONITORING 


SHEEP/RADIATION MONITORING 
Animal investigation program 1972 annual report ("*"I, "Cs, 
%Zr, Sr, Pu, Pu, Hg, U, 3H in tissues), 2:1498 (NERC- 
LV-539-35) 
SHELL MODELS/COMPUTER CODES 
DENSST: statistical shell-model level density computer code 
description and user’s manual, 2:2081 (ORNL/TM-5486) 
SHIELDING/F ABRICATION 
Nuclear shields (Patent), 2:703 
SHIELDING/NEUTRON TRANSPORT 
Analysis of TSF experiment with AI-LMFBR lower axial shield 
mockup, 2:649 (ORNL-5179) 
SHIELDING MATERIALS/CHEMICAL COMPOSITION 
Nuclear shields (Patent), 2:703 
SHIELDS 
See also THERMAL SHIELDS 
SHIELDS/DESIGN 
Burst shield for a pressurized nuclear-reactor core and method 
of operating same (Patent), 2:706 
SHIPS/PROPULSION 
Wind driven mechanical drive (Patent), 2:540 
SHOCK (BIOLOGICAL) 
See BIOLOGICAL SHOCK 
SHOCK (IMPACT) 
See IMPACT SHOCK 
SHOCK (MEDICAL) 
See BIOLOGICAL SHOCK 
SHOCK WAVES/BIOLOGICAL EFFECTS 
Report of the conference on the physiological effects of impact 
waves held at the Institute of St. Louis, France, March 17, 
1972, 2:1617 (LF-tr-99) 
SHUTTLES 
See RABBIT TUBES 
SIGMA _ MINUS/NUCLEON-HYPERON INTERACTIONS 
=-p, = p, and wp elastic scattering at 23 GeV/c (differential 
cross sections), 2:1893 
SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 
SILICA/MELTING 
Plasma heating of refractory melts, 2:1055 
SILICA/PHYSICAL RADIATION EFFECTS 
Role of electric field strength in laser damage of dielectric 
multilayers, 2:1080 (LA-UR-76-1593) 
SILICA/THERMAL DIFFUSIVITY 
Experimental determination of the pressure dependence of the 
thermal diffusivity of teflon, sodium chloride, quartz, and 
silica, 2:525 
SILICATES/SEPARATION PROCESSES 
Electrochemical contaminant removal from aqueous media 
(Patent), 2:1137 
Electrochemical removal of fluoride ion from aqueous media 
(Patent), 2:1138 
SILICON/ACTIVATION ANALYSIS 
Analysis of solid-rocket effluents for aluminum, silicon, and 
other trace elements by neutron activation analysis. 
Semiannual progress report, Jul-Dec 1974, 2:1122 (N-75- 


28246) 
SILICON/ATOM-MOLECULE COLLISIONS 

Survey of chemi-ionization reactions in accelerated atom-O, 
crossed-molecular beams, 2:1850 

SILICON/CHEMICAL PREPARATION 

Evaluation of selected chemical processes for production of low- 
cost silicon. Third quarterly progress report, April 1, 1976- 
June 30, 1976, 2:438 (ERDA/JPL/954339-76/2) 

Process feasibility study in support of silicon material, Task I. 
Quarterly progress report (III), 2:439 (ERDA/JPL/954343- 
76/1) 

Process ——— study in support of Silicon Material Task I. 
Quarterl hnical progress report (II), 2:440 
(ERDA/ PLj9s4343- 76/2). 

Silicon Material Task, part III. Low-Cost Silicon Solar Array 
Project. Quarterly report No. 2, 2:453 (ERDA/JPL/954412- 
76/2) 

Silicon Material Task, Part III. Low-Cost Silicon Solar Array 
Project. Quarterly report No. 1, 2:452 (ERDA/JPL/954412- 


76/1) 
SILICON/CHEMICAL VAPOR DEPOSITION 
Enhancement of silicon chemical vapor deposition rates at low 
temperatures (Model for dopant gas effects), 2:1101 
SILICON/COST 
Evaluation of selected chemical processes for production of low- 
cost silicon. Third rt, a 1, 1976- 
June 30, 1976, 2: “438 (EF een A/S en em 39-76/ 
Silicon ribbon growth al shaping technique. 
Annual report, oat 432% ( ERDA/S 1954 144-76/0 
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SILICON/CRYSTAL DOPING 

Determination of a definition of solar grade silicon. Second 
& ay bay report, Jan 1-March 31, 1976, 2:437 

Silicon M tr aa of the Low Cost Solar Array Project (part 

ilicon Materials ‘ost Solar Arra ject ( 
2). Second qi rt, | January 1976-31 M 9 
2:435 (ERDA/IPL/ 54 31-76/2) 
SILICON/CRYSTAL GROWTH 
Determination of a definition of solar grade silicon. Second 
rt, January 1-March 31, 1976, 2:437 
CERDA/PL/B54336-7et 76/ -4 

Dip coating process. Quarte’ —— No. 3, March 19, 1976- 
June 18, 1976, 2:445 (ERDAIS L/954356-76/2) 

Floating substrate process. Second quarterly report, 
= 29, 1976-June 20, 1976, 2:442 (ERDA/JPL/954350- 

(2) 

Heat exchanger-ingot casting/slicing process. Silicon sheet 
growth development for the Large Area Silicon Sheet Task of 
the Low Cost Silicon Solar Array Project. Second quarterly 

progress report, January 1, 1976-March 31, 1976, 2:447 
(ERDA/JPL/954373-76/ 1) 

Large area Czochralski silicon. Quarterly report No. 1. Texas 
Instruments report No. 03-76-32, 2:456 (ERDA/JPL/954475- 
76/1) 

Large area silicon sheet by EFG. Third quarterly progress 
report, April 1, 1976-June 30, 1976, 2:444 
(ERDA/JPL/954355-76/8) 

Laser-zone growth in a Ribbon-to-Ribbon (RTR) process, silicon 
sheet growth development for the Large Area Silicon Sheet 
Task of the Low Cost Silicon Solar Array Project. Technical 
quarterly report No. 2. Motorola report No. 2256/2, 2:449 
(ERDA/JPL/954376-76/2) 

Research and development of low cost processes for integrated 
solar arrays. Quarterly report No. 1, May 12, 1976-June 18, 
1976, 2:457 (ERDA/JPL/954506-76/ 1) 

Silicon Materials Task of the Low Cost Solar Array Project 
2). Third quarterly report, 1 April 1976-30 June 1976, 2:436 
(ERDA/JPL/954331-76/3) 

Silicon Material Task, Part III. Low-Cost Silicon Solar Array 
Project. Quarterly report No. 1, 2:452 (ERDA/JPL/954412- 
76/1) 

Silicon ribbon growth by a capillary action shaping technique. 
Annual report, 2:432 (ERDA/JPL/954144-76/02) 

Silicon sheet growth by the Inverted Stepanov Technique 
Quarterly report No. 1, March 22, 1976-June 30, 1976, 2:455 
(ERDA/JPL/954465- 76/ 1) 

Web-dendritic ribbon growth. USC solar report No. Q-3, 2:441 
(ERDA/JPL/954344-76/2) 

SILICON/CRYSTAL STRUCTURE 

Research and development of low cost processes for integrated 
solar arrays. Quarterly re: No. 1, May 12, 1976-June 18, 
1976, 2:457 (ERDA/JPL/954506-76/1) 

SILICON/CUTTING 

Slicing of silicon into sheet material. Silicon sheet growth 
development for the large area silicon sheet task of the low 
cost silicon solar array project. Second quarterly report 
March 22, 1976-June 20, 1976, 2:448 (ERDA/JPL/954374- 
76/2) 

SILICON/DIPPED COATINGS 

Dip coating process. Quarterly report No. 3, March 19, 1976- 

June 18, 1976, 2:445 (ERDA/JPL/954356-76/2) 
SILICON/EMISSION SPECTROSCOPY 

Determination of trace elements in uranium and aluminum by 
emission spectrographic methods, 2:1129 (INER-0202) 

Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spec y, 2:1135 (INER-0201) 

SILICON/IMPURITIES 

Semiconductor grade, Solar Silicon Purification Project. 
Technical quarterly report No. 2, 1 April 1976-30 June 1976. 
Motorola report No. 22557/2, 2:454 (ERDA/JPL/954442- 
76/2) 

Silicon aoe yl bee of the Low Cost Solar Array Project (part 
2). Second q ny 2 oe 1 January 1976-31 March 1976, 
2:435 (ERDA/JPL/ 5433 1-76/2) 

Solar silicon definition. Final report, covering the period 15 
October 1974-15 September 1975, 2:458 
(NSF/RANN/SE/AER-75-03972/FR/75/1) 

SILICON/MECHANICAL PROPERTIES 
Slicing of silicon into sheet material. Silicon sheet growth 
development for the large area silicon sheet task of the low 
cost silicon solar array project. Second quarterly report, 
March 22, 1976-June 20, 1976, 2:448 (ERDA/JPL/954374- 
76/2) 
SILICON 28 TARGET/CARBON 13 REACTIONS 
Reactions induced by "C on "C, "*O, *Si, and *S, 2:2006 
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SILICON ALLOYS/MECHANICAL PROPERTIES 
Analysis of the ductile-brittle transition temperature in Fe-binary 
alloys (Alloys with Ni or Si; solute softening), 2:1014 (TID- 


27054) 
SILICON CARBIDES/CRYSTAL GROWTH 
Silicon ribbon growth by a capillary action shaping technique. 
Annual report, 2:432 (ERDA/JPL/954144-76/02) 
SILICON CARBIDES/CRYSTAL LATTICES 
Stacking sequence periodicites in silicon carbide, 2:1057 (LBL- 
4961) 
SILICON NITRIDES/FABRICATION 
Fabrication of large silicon nitride shapes, 2:1053 (Y-1448) 
SILICON NITRIDES/PHYSICAL RADIATION EFFECTS 
Absorption edge and ion bombardment of silicon nitride, 2:1117 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/MELTING 
Refractory oxides fused or vaporized in a plasma furnace. II, 
2:1056 
SILICON OXIDES/PHYSICAL RADIATION EFFECTS 
Spectral dependence of damage resistance of refractory oxide 
optical coatings, 2:1081 (LA-UR-76-1646) 
SILICON OXIDES/SOLUBILITY 
Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (COO- 


2390-10) 
SILICON SOLAR CELLS/COST 

Automated Array Assembly Task, Phase I. Quarterly report No. 
1, 2:450 (ERDA/JPL/954405-76/1) 

Large area Czochralski silicon. Quarterly report No. 1. Texas 
Instruments report No. 03-76-32, 2:456 (ERDA/JPL/954475- 
76/1) 

SILICON SOLAR CELLS/COVERINGS 

Studies of encapsulation materials for terrestrial photovoltaic 
arrays. Third quarterly pro report, March 16, 1976-June 
15, 1976, 2:434 (ERDA/JPL/954328-76/2) 

SILICON SOLAR CELLS/DESIGN 
Vertical multijunction solar cell ((Patent)), 2:459 
SILICON SOLAR CELLS/EFFICIENCY 

Determination of a definition of solar grade silicon. Second 
quarterly report, January 1-March 31, 1976, 2:437 
(ERDA/JPL/954338-76/1) 

SILICON SOLAR CELLS/ELECTRICAL PROPERTIES 

Solar silicon definition. Final report, covering the period 15 
October 1974-15 September 1975, 2:458 
(NSF/RANN/SE/AER-75-03972/FR/75/1) 

SILICON SOLAR CELLS/FABRICATION 

Automated Array Assembly Task, Phase I. Quarterly report No. 
1, 2:450 (ERDA/JPL/954405-76/1) 

Heat exchanger-ingot casting/slicing process. Silicon sheet 
growth development for the Large Area Silicon Sheet Task of 
the Low Cost Silicon Solar Array Project. Second quarterly 
progress report, January 1, 1976-March 31, 1976, 2:447 
(ERDA/JPL/954373-76/1) 

Large area silicon sheet by EFG. Third quarterly progress 
report, April 1, 1976-June 30, 1976, 2:444 
(ERDA/JPL/954355-76/8) 

Laser-zone growth in a Ribbon-to-Ribbon (RTR) process, silicon 
sheet growth development for the Large Area Silicon Sheet 
Task of the Low Cost Silicon Solar Array Project. Technical 
quarterly report No. 2. Motorola report No. 2256/2, 2:449 
(ERDA/JPL/954376-76/2) 

Silicon Materials Task of the Low Cost Solar Array Project (part 
2). Third quarterly report, 1 April 1976-30 June 1976, 2:436 
(ERDA/JPL/95433 1-76/3) 

Vertical multijunction solar cell ((Patent)), 2:459 

SILICON SOLAR CELLS/PERFORMANCE 

Silicon Materials Task of the Low Cost Solar Array Project (part 
2). Second quarterly report, 1 January 1976-31 March 1976, 
2:435 (ERDA/JPL/954331-76/2) 

Solar silicon definition. Final report, covering the period 15 
October 1974-15 September 1975, 2:458 
(NSF/RANN/SE/AER-75-03972/FR/75/1) 

SILICOSIS 
See PNEUMOCONIOSES 
SILVER/CARBON 12 REACTIONS 
Coulomb dissociation of relativistic '*C and '*O nuclei, 2:1995 
SILVER/EMISSION SPECTROSCOPY 

Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spectrography, 2:1135 (INER-0201) 

SILVER/NITROGEN 14 REACTIONS 

Interaction of 2.0-, 3.9-, and 29-GeV "N ions with U, Bi, Au, 

and Ag: Track detector study, 2:2057 
SILVER/OXYGEN 16 REACTIONS 
Coulomb dissociation of relativistic "*C and '*O nuclei, 2:1995 


SODIUM/CHEMICAL REACTIONS 


SILVER/PHOTOEMISSION 

Atomic cross-section effects in soft-x-ray photoemission from Ag 

valence bands, 2:1814 
SILVER/PHOTONUCLEAR REACTIONS 
Photoproduction of eta mesons on nuclei in the region of the S,, 
(1535) resonance, 2:1869 
SILVER 105/INTERNAL CONVERSION 
Nuclear orientation of /sup 97,103,105/Ru and ‘Rh, 2:2040 
SILVER IODIDES/CRYSTAL STRUCTURE 

Neutron scattering studies of solid electrolytes, 2:1102 (BNL- 

21367) 
SIMULATORS 

See also REACTOR SIMULATORS 
SIMULATORS/DESIGN 

Sandia Laboratories hybrid computer and motion simulator 
facilities (General description), 2:1261 (SAND-76-0091) 

SITE SELECTION/COMPARATIVE EVALUATIONS 

Siting of nuclear facilities. Selections from Nuclear Safety, 2:727 

(ORNL/NUREG/NSIC-118) 
SITE SELECTION/REVIEWS 

Siting of nuclear facilities. Selections from Nuclear Safety, 2:727 

(ORNL/NUREG/NSIC-118) 
SKELETON/RADIONUCLIDE KINETICS 

Osteosarcomogenic effect of plutonium-239 as a function of the 

age and sex of the animal, 2:1713 (ERDA-tr-151) 
SKIN 

See also HAIR 
SKIN/BIOLOGICAL RADIATION EFFECTS 

Chemoprotection against fractionated radiation exposures with 
WR-2721: skin injury (X rays; mice), 2:1693 

Dose response curve for tumor induction with single and split 
doses of 10 MeV protons, 2:1665 (COO-3380-25) 

Initial comparative response to peak pions and x-rays of normal 
skin and underlying tissue surrounding superficial metastatic 
nodules, 2:1658 

Transketolase activity of rat skin under the joint action of x-rays 
and y-rays on the organism, 2:1682 (ERDA-tr-151) 

Tumor and injury responses of rat skin after sieve pattern x 
irradiation, 2:1697 

Tumorigenic action of beta, proton, electron and alpha radiation 
in rat skin. Comprehensive progress report, August 1, 1973- 
July 31, 1976 (UV radiation), 2:1666 (COO-3380-26) 

SKIN/INJURIES 

Biological effects of the polychlorinated biphenyls in nonhuman 

primates, 2:1721 (EUR-5360(Vol.1)) 
SKIN DISEASES 

Regulations of enzymes in animals: effects of developmental 
processes, cancer and radiation. Progress report X, | May 
1975-30 April 1976, 2:1598 (COO-3085-51) 

SLUGS (FUEL) 
See FUEL RODS 
SMELTING/ENVIRONMENTAL EFFECTS 

Impact of a lead mining-smelting complex on the forest-floor 
litter arthropod fauna in the new lead belt region of southeast 
Missouri, 2:1512 (ORNL/NSF/EATC-30) 

SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SMOKES/BIOLOGICAL EFFECTS 

Air pollution: methods to study its relationship to respirato’ 
disease in British schoolchildren, 2:1728 (EUR-5360( Vol.1)) 

Presentation and discussion of a protocol of a French 
epidemiological investigation on relationships between 
atmospheric pollution and chronic respiratory diseases, 2:1726 
(EUR-5360(Vol.1)) 

Relationship of air pollution to prevalence of lower respiratory 
illness and lung function in Australian school children, 2:1473 
(EUR-5360( Vol.1)) 

SMOKES/OCCUPATIONAL DISEASES 

Study on long-term effects on health of air pollution, 2:1732 

(EUR-5360(Vol.1)) 
SODIUM/ATOM-MOLECULE COLLISIONS 

Energy-dependent cross sections for quenching of Na(3p *P) by 
several gases, 2:1837 

Survey of chemi-ionization reactions in accelerated atom-O, 
crossed-molecular beams, 2:1850 

SODIUM/AUGER EFFECT 
The L-MM Auger spectra of Na and Mg , 2:1853 
SODIUM/BIOLOGICAL EFFECTS 

Sodium relations in desert plants. V. Cation balance when grown 
in solution culture and in the field in three species of Lycium 
from the northern Mojave desert, 2:1601 

SODIUM/CHEMICAL ANALYSIS 

Development of electrochemical measuring methods for the 
control of undesirable impurities in sodium circuits, 2:1125 
(ANL-Trans-1062) 





SODIUM/CHEMICAL REACTIONS 


SODIUM/CHEMICAL REACTIONS 
Effect of alkali metals on carbon dioxide (Reaction of Na, K, 
Rb, or Cs), 2:1153 (RFP-Trans-193) 
SODIUM/COMBUSTION 
Combustion of a subme om oxidizer jet in a liquid 
metal (Combination of Na by Cl, jet), 2: 1292 
Feasibility evaluation direct in-vessel application eee 
emergency air cleanin tr x 
1975-December 31,1 ee 2:294 sy 1) 
SODIUM/CORROSIVE EFFECTS 
Self-welding evaluation of type 304 and A286 stainless steel in 
the temperature range 800°-1140°F in flowing sodium, 2:1036 
(CONF-760731-3) 
SODIUM/EQUATIONS OF STATE 
Equation of state for use with sodium. Part 3. Tables of 
thermodynamic properties, 2:1024 (SRD-R-50(Pt.3)) 
Equation of state for use with sodium. Part 2. Tables of 
thermodynamic properties, 2:1023 (SRD-R-50(Pt.2)) 
SODIUM /FIRES 
—— safety characterization of sodium fires and fast reactor 
ission products. Quarterly technical ress report, Jan 
March 1976, 2:743 (ALERDA-13173) 1s ae 
SODIUM/ION-ATOM COLLISIONS 
Formation of beams of neutral C, O, F, and Cl atoms by 
electron detachment, 2:1831 
SODIUM/OPTICAL PUMPING 
Optical quadrupole sum-frequency generation in sodium vapor, 
2:1840 
SODIUM/TABLES 
Equation of state for use with sodium. Part 3. Tables of 
thermodynamic properties, 2:1024 (SRD-R-50(Pt.3)) 
SODIUM/TEST FACILITIES 
Characterization of particulate material extracted from a large 
sodium loop, 2:631 (CONF-760503-14) 
SODIUM/THERMODYNAMIC PROPERTIES 
High temperature properties of nuclear reactor coolants and 
thermodynamic power cycle working fluids. Technical 
progress report, October 1, 1974-September 30, 1975, 2:639 
(COO-3027-18) 
SODIUM CARBONATES/PHASE STUDIES 
Vapor-liquid-solid phase equilibria of radioactive sodium salt 
wastes at Hanford, 2:305 (ARH-ST-133) 
SODIUM CARBONATES/SORPTIVE PROPERTIES 
Absorption of carbon dioxide by aqueous soda solutions, 2:1149 
(RFP-Trans-195) 
SODIUM CHLORIDES/AEROSOLS 
Aerosol growth measurements using the differential II and climet 
208 light scatterin; trometers, 2:1471 (BNL-21432) 
SODIUM CHLORIDES/PHYSICAL RADIATION EFFECTS 
Measurements at 10.6 4m of damage threshold in germanium, 
copper, sodium chloride, and other optical materials at levels 
up to 10'° W/cm?, 2:1044 (LA-UR-76-1616) 
SODIUM CHLORIDES/THERMAL DIFFUSIVITY 
Experimental determination of the pressure dependence of the 
thermal diffusivity of teflon, sodium chloride, quartz, and 
silica, 2:525 
Lattice thermal conductivity within the Earth and considerations 
of a relationship between the pressure dependence of the 
thermal diffusivity and the volume dependence of the 
Grueneisen parameter, 2:526 
SODIUM COMPOUNDS/CORROSIVE EFFECTS 
Corrosion of metals in nitrate-nitrite melts at 500° C, 2:1039 
(ORNL-tr-4203(DRAFT)) 
Corrosion of metals in nitrate-nitrite melts at 500° C, 2:1039 
(ORNL-tr-4203(DRAFT)) 
SODIUM COMPOUNDS/PHASE STUDIES 
Vapor-liquid-solid phase equilibria of radioactive sodium salt 
wastes at Hanford, 2:305 (ARH-ST-133) 
SODIUM FLUORIDES/BIOLOGICAL EFFECTS 
Differential degradation of messenger RNAs in mammalian cells, 
2:1590 
SODIUM HYDROXIDES/PHASE STUDIES 
Vapor-liquid-solid phase equilibria of radioactive sodium salt 
wastes at Hanford, 2:305 (ARH-ST-133) 
SODIUM NITRATES/CORROSIVE EFFECTS 
Corrosion of metals in nitrate-nitrite melts at 500° C, 2:1039 
(ORNL-tr-4203(DRAFT)) 
SODIUM NITRATES/PHASE STUDIES 
Vapor-liquid-solid phase equilibria of radioactive sodium salt 
wastes at Hanford, 2:305 (ARH-ST-133) 
SODIUM PERCHLORATES/RADIOLYSIS 
Role of H,O~ and D,O~ in competitive electron a wapeine by the 
matrix and by cadmium(II) in sodium perchlorate —— 
= (Pulse irradiation at 77-160°K; effect Cd**), 2:1201 
SODIUM SILICATES/THERMAL EXPANSION 
Thermal expansion of mixed-alkali silicate glasses, 2:1114 
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SODIUM SULFATES/PHASE STUDIES 
Vapor-liquid-solid phase equilibria of radioactive sodium salt 
wastes at Hanford, 2:305 (ARH-ST-133) 
SODIUM SULFIDES/CHEMICAL REACTION YIELD 
Gas phase reactions of sodium species with sulfur species in 
hydrocarbon flames, 2:417 
so IOLOGICAL RADIATION EFFECTS 
Revegetation research on Amchitka Island, a maritime tundra 
location in Alaska. Final report, 2:1650 (NVO-172) 
SOILS/CHEMISTRY 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
SOILS/CONTAMINATION 
Ecological behavior and effects of radionuclides in southeastern 
ecosystems. Progress rt: a three year review, June 1975- 
June 1976, 2:1716 (ORO-2412-65) 
Long-term ecological effects of exposure to uranium, 2:1514 
(LA-6269) 
Portsmouth gaseous diffusion plant environmental monitoring 
report for calendar year 1975, 2:1494 (GAT-866) 
SOILS/DECONTAMINATION 
Reclamation of soils contaminated with radioactive strontium, 
2:1516 
SOILS/EROSION 
Significance of frost action and surface soil characteristics to 
wind erosion at Rocky Flats, Colorado. Second progress 
report, October 1, 1975-May 30, 1976, 2:1518 (COO-2517-2) 
SOILS/MONITORING 
Portsmouth gaseous diffusion plant environmental monitoring 
report for calendar year 1975, 2:1494 (GAT-866) 
SOILS/PH VALUE 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
SOILS/RADIATION MONITORING 
Long-term ecological effects of exposure to uranium, 2:1514 
(LA-6269) 
Safety and Environmental Protection Division 1975 
environmental monitoring report, 2:1488 (BNL-21320) 
SOILS/RADIOACTIVITY 
Health and Safety Laboratory environmental quarterly, March 1- 
June 1, 1976 (Fallout, natural radioactivity, and lead in 
environmental samples from USA, India, and Taiwan during 
1976), 2:1495 (HASL-306) 
SOILS/RADIONUCLIDE MIGRATION 
Ecological behavior and effects of radionuclides in southeastern 
ecosystems. Progress report: a three year review, June 1975- 
June 1976, 2:1716 (ORO-2412-65) 
Storing solid radioactive wastes at the Savannah River Plant, 
2:309 (DP-1366) 
SOILS/SALINITY 
Sodium relations in desert plants. V. Cation balance when grown 
in solution culture and in the field in three species of Lycium 
from the northern Mojave desert, 2:1601 
SOLAR AIR CONDITIONERS/DESIGN 
General Electric Company proposed test and evaluation plan, 
commercial buildings. National Solar Demonstration Program, 
2:476 (COO/2683-76/4) 
SOLAR AIR CONDITIONERS/EFFICIENCY 
Floridian’s guide to solar energy, 2:486 
SOLAR AIR CONDITIONERS/PERFORMANCE TESTING 
General Electric Company proposed test and evaluation plan, 
commercial buildings. National Solar Demonstration Program, 
2:476 (COO/2683-76/4) 
SOLAR AIR CONDITIONING 
Solar total energy program semiannual report, October 1975- 
March 1976, 2:430 (SAND-76-0205) 
SOLAR AIR CONDITIONING/ECONOMICS 
Dynamic analysis of economies of scale in space heating and 
cooling. First quarter progress report, January 1, 1975-March 
31, 1975, 2:485 (NSF/RANN/SE/AER-74-09043- 
A01/PR/75/1) 
SOLAR AIR CONDITIONING/FEASIBILITY STUDIES 
InterTechnology Corporation cost/benefit analysis report and 
supporting opinion survey commerical buildings National Solar 
Demonstration program, 2:477 (COO/2688-76/1) 
SOLAR AIR CONDITIONING/FORECASTING 
Techno! evaluation report, commercial buildings, 2:475 
(COO/2683-76/1) 
SOLAR AIR CONDITIONING/LEGISLATION 
Survey of state legislation relating to solar energy, 2:481 
(NBSIR-76-1082) 
SOLAR AIR CONDITIONING/PLANNING 
InterTechnology Corporation cost/benefit analysis report and 
supporting opinion survey commerical buildings National Solar 
Demonstration program, 2:477 (COO/2688-76/1) 
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InterTechnology Corporation proposed systems level plan for 
solar heating and cooling, commercial buildings. Volume 1. 
National Solar Demonstration Program, 2:478 (COO/2688- 
76/6( Vol.1)) 

InterTechnology Corporation proposed systems level plan for 
solar heating and cooling, commercial buildings. Volume 2. 
National Solar Demenutesion Program, 2:479 (COO/2688- 
76/6(Vol.2)) 

InterTechnology Corporation proposed systems level plan for 
solar heating and cooling, commercial buildings. Volume 3. 
err ater Solar Demonstration Program, 2:480 (COO/2688- 

76/6( Vol.3 
SOLAR AIR CONDITIONING/REVIEWS 
Floridian’s guide to solar energy, 2:486 
SOLAR ASSISTED HEAT PUMPS/PERFORMANCE 
mee of new working fluids for solar Rankine heat 
. Final report, May 1, 1974-May 1, 1975, 2:482 
(NSE/RANN/SE/GI-42506/FR/75/2) 
SOLAR ASSISTED HEAT PUMPS/WORKING FLUIDS 
a is of new working fluids for solar Rankine heat 
. Final report, May 1, 1974-May 1, 1975, 2:482 
(NSI /RANN/S /G1-42506/ER/75/2) 
SOLAR ATMOSPHERE/DISTURBANCES 

Transient phenomena in the solar atmosphere and solar wind, 

2:1782 (LA-UR-76-1293) 
SOLAR CELL ARRAYS/COST 

Automated Array Assembly. Quarterly report No. 2, 2:443 
(ERDA/JPL/954352-76/2) 

Automated Array Assembly Task, Phase I. Quarterly report No. 
2, 2:451 (ERDA/JPL/954405-76/2) 

Phase I of the Automated Array Assembly Task of the Low Cost 
Silicon Solar Array Project. Technical quarterly report No. 2. 
Motorola report No. 2258/2, 2:446 (ERDA/JPL/954363-76/2) 

SOLAR CELL ARRAYS/COVERINGS 

Studies of encapsulant materials for terrestrial photovoltaic 
arrays. Second quarterly progress report, December 10, 1975- 
March 15, 1976, 2:462 (ERDA/JPL/954328-76/1) 

SOLAR CELL ARRAYS/FABRICATION 

Automated Array Assembly. Quarterly report No. 2, 2:443 
(ERDA/JPL/954352- 76/2) 

Automated Array Assembly Task, Phase I. Quarterly report No. 
2, 2:451 (ERDA/JPL/954405-76/2) 

Studies of encapsulation materials for terrestrial photovoltaic 
arrays. Third quarterly progress report, March 16, 1976-June 
15, 1976, 2:434 (ERDA/JPL/954328-76/2) 

SOLAR CELL ARRAYS/PRODUCTION 

Phase I of the Automated Array Assembly Task of the Low Cost 
Silicon Solar Array Project. Technical quarterly report No. 2. 
Motorola report No. 2258/2, 2:446 (ERDA/JPL/954363-76/2) 

SOLAR CELLS 
See also SILICON SOLAR CELLS 
SOLAR CELLS/FABRICATION 

Automated Array Assembly Task, Phase I. Quarterly report No. 
2, 2:451 (ERDA/JPL/954405-76/2) 

Development of methods and procedures for high rate low 
energy expenditure fabrication of solar cells. Quarter! 
progress report No. 3, 2:433 (ERDA/JPL/954289-76/3) 

SOLAR COLL ‘ORS 
See also FLAT PLATE COLLECTORS 
Solar total energy program semiannual report, October 1975- 
March 1976, 2:430 (SAND-76-0205) 
SOLAR COLLECTORS/COATINGS 
Solar heat absorbing tubing ((Patent)), 2:497 
SOLAR COLLECTORS/C 
Sequential algorithmic approach to synthesizing minimum cost 
solar collector fields, 2:465 
SOLAR COLLECTORS/DESIGN 
Solar heat absorbing tubing ((Patent)), 2:497 
Solar heating system ((Patent)), 2:498 
SOLAR COLLECTORS/SURFACES 
Theory of structure and dynamics in condensed matter and 
———s in geophysics and solar energy. Progress report, | 
ril 1975-31 March . 2:492 (COO-3161-40) 
SOLA COOLING SYSTEM 
See SOLAR AIR CONDITIONERS 
SOLAR DRYING/ECONOMICS 

ee pond applied to building and process 

heating, 2 
SOLAR ENERGY/BUDGETS 

Some solar and conservation efforts will double under fiscal '77 

budget, 2:844 
SOLAR ENERGY/LEGISLATION 

Survey of state legislation relating to solar energy, 2:481 
(NBSIR-76-1082) 

SOLAR ENERGY/RESEARCH PROGRAMS 

Some solar and conservation efforts will double under fiscal '77 
budget, 2:844 
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SOLAR ENERGY/USES 
Floridian’s guide to solar energy, 2:486 
SOLAR ENERGY CONVERSION/RESEARCH PROGRAMS 
Multidisciplinary research program directed toward utilization of 
solar energy through bioconversion of renewable resources. 
Progress r — 2:461 (SRO-888-1) 
Solar energy fixation by plants and synthetic fuel production, 
2:379 (NP-20973) 
SOLAR FLUX 
Floridian’s guide to solar energy, 2:486 
SOLAR HEAT ENGINES/DESIGN 
Apparatus responsive to solar energy for producing power 
((Patent)), 2:490 
Solar energy power system, 2:488 
Solar steam generator ((Patent)), 2:489 
SOLAR HEAT ENGINES/EFFICIENCY 
Solar energy power system, 2:488 
SOLAR HEATING SYSTEMS/DESIGN 
General Electric Company proposed test and evaluation plan, 
commercial buildings. National Solar Demonstration Program, 
2:476 (COO/2683-76/4) 
Simple home heating system. (What can be done now), 2:483 
(UCRL-77875) 
Solar heating system ((Patent)), 2:498 
Solaria: on the threshold of environmental renaissance, 2:916 
SOLAR HEATING SYSTEMS/EFFICIENCY 
Floridian’s guide to solar energy, 2:486 
SOLAR HEATING SYSTEMS/PERFORMANCE 
Northview Junior High solar energy demonstration project. Final 
report, 16 May 1974-16 May 1975, 2:474 (COO-2624-1) 
Simple home heating system. (What can be done now), 2:483 
(UCRL-77875) 
SOLAR HEATING SYSTEMS/PERFORMANCE TESTING 
General Electric Company proposed test and evaluation plan, 
commercial buildings. National Solar Demonstration Program, 
2:476 (COO/2683-76/4) 
SOLAR PONDS/COST 
Nonconvecting solar pond applied to building and process 
heating, 2:496 
SOLAR PONDS/ECONOMICS 
Shallow solar ponds for industrial process heat: the ERDA- 
SOHIO project, 2:495 (UCRL-78288) 
SOLAR PONDS/EFFICIENCY 
Solar energy: L-Division miscellanea, 2:431 (UCID-17177) 
SOLAR PONDS/PERFORMANCE 
Shallow solar ponds for industrial process heat: the ERDA- 
SOHIO project, 2:495 (UCRL-78288) 
SOLAR RADIATION/BIOLOGICAL RADIATION EFFECTS 
Study of the biochemical effects of ionizing and nonionizing 
radiation on plant metabolism during development. Progress 
report, September 1, 1975-August 31, 1976, 2:1651 (ORO- 
4241-6) 
SOLAR RADIATION/NEUTRAL CURRENTS 
Elementary particles and high energy phenomena. Progress 
report, May 1975-April 1976, 2:1863 (COO-2114-22) 
SOLAR RADIO BURSTS/MICROWAVE RADIATION 
Interpretation of spectra of solar microwave bursts, 2:1785 
SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 
Solar total energy p semiannual report, October 1975- 
March 1976, 2:430 (SAND-76-0205) 
SOLAR REFLECTORS/COST 
Solar industrial steam, 2:473 (UCRL-77895) 
SOLAR REFLECTORS/DESIGN 
Design considerations for parabolic-cylindrical solar collectors 
2:493 (SAND-76-0082) 
SOLAR SEA POWER PLANTS 
Potential of tidal and gulf stream power sources, 2:528 (NSF- 
RA-N-74-254) 
SOLAR SEA POWER PLANTS/DESIGN 
“a and modeling of solar sea power plants by geometric 
ming, 2:472 (COO/2895-T1) 
SOLAR SEA POWER PLANTS/MATHEMATICAL MODELS 
Design and modeling of solar sea power plants by geometric 
Pp ming, 2:472 (COO/2895-T1) 
SOLAR SPACE HEATING 
Solar energy for Pacific Northwest buildings, 2:484 
Solar total energy program semiannual report, October 1975- 
March 1976, 2:430 (SAND-76-0205) 
SOLAR SPACE HEATING/ECONOMICS 
Dynamic analysis of economies of scale in space heating and 
cooling. First quarter progress report, January 1, 1975-March 
31, 1975, 2:485 (NSF/RANN/SE/AER-74-09043- 
AO1/PR/75/ 1) 
ee pond applied to building and process 
heating, 2:4' 
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SOLAR SPACE HEATING/FEASIBILITY STUDIES 

InterTechnology Corporation cost/benefit analysis report and 
supporting opinion survey commerical buildings National Solar 
Demonstration , 2:477 (COO/2688-76/1) 

SOLAR SPACE HEA ATING /FORECASTING 

ae evaluation py commercial buildings, 2:475 
(COO/2683-76/1) 

SOLAR SPACE HEATING/LEGISLATION 

Survey of state legislation relating to solar energy, 2:481 
(NBSIR-76-1082) 

SOLAR SPACE HEATING/PLANNING 

InterTechnology Corporation cost/benefit analysis report and 
supporting opinion survey commerical buildings National Solar 
Demonstration program, 2:477 (COO/2688-76/1) 

InterTechnology Corporation proposed systems level plan for 
solar heating and cooling, commercial buildings. Volume 1. 
National Solar Demonstration Program, 2:478 (COO/2688- 
76/6( Vol.1)) 

InterTechnology Corporation proposed systems level plan for 
solar heating and cooling, commercial buildings. Volume 2. 
National Solar Demonstration Program, 2:479 (COO/2688- 
76/6( Vol.2)) 

InterTechnology Corporation proposed systems level plan for 
solar heating and cooling, commercial buildings. Volume 3. 
be ror > Demonstration Program, 2:480 (COO/2688- 

SOLAR SPACE HEATING/REVIEWS 

Floridian’s guide to solar energy, 2:486 

SOLAR THERMAL POWER /COST 

Solar thermal electric power systems. Volume 3. Appendices. 
Final report, May 1, 1973-November 30, 1974, 2:463 
(NSF/RANN/SE/GI-378 15/FR/74/3(Vol.3)) 

Solar thermal electric power systems. Volume 2. System studies 
and economic evaluations. Final report, | May 1973-30 
November 1974, 2:464 (NSF/RANN/SE/GI- 

378 15/FR/74/3(Vol.2)) 
SOLAR THERMAL POWER PLANTS/DESIGN 

Energy transfer in a large-scale thermal solar power farm, 2:466 

Solar thermal electric power systems. Volume 3. Appendices. 
Final report, May 1, 1973-November 30, 1974, 2:463 
(NSF/RANN/SE/GI-378 15/FR/74/3(Vol.3)) 

Solar thermal electric power systems. Volume 2. System studies 
and economic evaluations. Final report, 1 May 1973-30 
November 1974, 2:464 (NSF/RANN/SE/GI- 
37815/FR/74/3(Vol.2)) 

SOLAR THERMAL POWER PLANTS/HEAT TRANSFER 

Energy transfer in a large-scale thermal solar power farm, 2:466 

SOLAR THERMAL POWER PLANTS/MATHEMATICAL 

MODELS 

Solar thermal electric power systems. Volume 3. Appendices. 
Final report, May 1, 1973-November 30, 1974, 2:463 
(NSF/RANN/SE/GI-378 15/FR/74/3( Vol.3)) 

SOLAR THERMAL POWER PLANTS/PARABOLIC 

REFLECTORS 

Sequential algorithmic approach to synthesizing minimum cost 
solar collector fields, 2:465 

SOLAR THERMAL POWER PLANTS/SOLAR COLLECTORS 
Sequential algorithmic approach to synthesizing minimum cost 
solar collector fields, 2:465 
SOLAR WATER HEATERS/DESIGN 
Solar heater/cooler assembly ((Patent)), 2:487 
SOLAR WATER HEATERS/PERFORMANCE 
Northview Junior High solar energy demonstration p' ai) Final 
——, 16 May 1974-16 May 1975, 2:474 (COO-2624- 
SOLAR WATER HEATERS/REVIEWS 
Floridian’s guide to solar energy, 2:486 
SOLAR WIND/AMPLITUDES 
Solar cycle evolution of high 
SOLAR WIND/CHARGE DENSITY 

Internal plasma state of the high speed solar wind at 1 AU, 

2:1783 (LA-UR-76-1294) 
SOLAR _WIND/DISTURBANCES 

Transient phenomena in the solar atmosphere and solar wind, 
2: 1782 {LA-UR- 76-1293) 

SOLAR WIND/PLASMA INSTABILITY 

Electromagnetic instabilities driven by unequal proton beams in 
the solar wind, 2:1788 

SOLAR WIND/PROTON BEAMS 
Electromagnetic instabilities driven by unequal proton beams in 
the solar wind, 2:1788 
SOLAR WIND/VARIATIONS 
Solar cycle evolution of high-speed solar wind streams, 2:1789 
SOLAR WIND/VELOCITY 
a hydrogen velocity differences in the solar wind, 
| 


Internal plasma state of the high speed solar wind at 1 AU, 
2:1783 (LA-UR-76-1294) 


solar wind streams, 2:1789 
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SOLDERED JOINTS/CORROSION RESISTANCE 

Sodium-resistant solder joint (Ni-Ga solder for stainless steel and 
Dilasil), 2:987 (ANL-Trans-1059) 

Sodium-resistant solders for metal-ceramic joints ( +20 
mole percent Y,O,/Dilasil (51 Fe, 48 Ni, 1 Cr)), 2:1054 
(ANL-Trans-1061) 

SOLID STATE LASERS/DESIGN 

High energy storage lasers employing perovskites containing rare 

earths (Patent), 2:1339 
SOLID STATE LASERS/PERFORMANCE 
. ae iodine laser nt _ at the Institut fur 
las: ik, Garchin 
SOLID STAT LASERS bes. 
Erbium laser ceilometer (Patent), 2:1355 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MINERAL WASTES 
SOLID WASTES/COMBUSTION 

MIUS systems analysis: the effects of thermal energy storage and 
solid waste incineration options on MIUS cost and fuel 
consumption (Water for thermal energy storage (TES)), 2:833 
(ORNL/HUD/MIUS-26) 

SOLID WASTES/COMBUSTION PROPERTIES 
Combustion characteristics of simulated and shredded refuse, 


2:941 
SOLID WASTES/GASIFICATION 

Treating waste materials to produce usable gases (Patent; partial 

oxidation and distillation), 2:422 
SOLID WASTES/MANAGEMENT 

Source separation for materials recovery guidelines. Part 246 
(High-grade paper, — container, and residential 
materials recovery), 2:875 

SOLID WASTES/PYROLYSIS 

Garbage Power 82: an integrated plan for the conversion of solid 

waste to energy in Santa Clara County, 2:377 (NP-20892) 
SOLID WASTES/WASTE DISPOSAL 

Awards Register Grants Assistance Programs. Volume I. Listing 
awards during the 2nd half of FY 1975, except state and local 
assistance awards, 2:837 (PB-245575) 

Awards Register Grants Assistance Programs. Volume II. 
Awards during the 2nd half of FY 1975 listing state and local 
assistance awards, 2:838 (PB-245576) 

Source separation for materials recovery guidelines. Part 246 
(High-grade paper, corrugated container, and residential 
materials recovery), 2:875 

SOLIDS/COMBUSTION 
Theory of heterogeneous combustion instabilities of spherical 
particles, 2:1219 
SOLIDS/DIFFUSION 
Quantum mechanical theory of hydrogen diffusion, 2:2096 
SOLIDS/IMPACT SHOCK 

Numerical integration of .a spall-damage viscoplastic constitutive 
model in a one-dimensional wave propagation code, 2:1012 
(SAND-76-006 1 ) 

SOLIDS/SHOCK WAVES 

Some recent results in elastic-plastic wave propagation, 2:1013 

(SAND-76-5298) 
SOLIDS/WAVE PROPAGATION 

Some recent results in elastic-plastic wave propagation, 2:1013 

(SAND-76-5298) 
SOLITONS/WAVE PROPAGATION 

Cylindrical and spherical solitons (Soliton observation in cold 
single-species plasma), 2:2197 (UCRL-78341) 

SOLVATED ELECTRONS/CHEMICAL REACTION KINETICS 

Pulse radiolysis studies of uranium( VI), neptunium( VI), 
neptunium(V), and plutonium( VI) in aqueous perchlorate 
media, 2:1207 

SOLVATED ELECTRONS/CHEMICAL REACTION YIELD 

Dry electron yields and localization in pulse-irradiated water and 
heavy water ty elections, reaction kinetics, and Cd** 
scavengers), 2:11 

SOLVATED ELECTRONS/CHEMICAL REACTIONS 

One electron transfer redox potentials of free radicals. I. The 
formation of CrO*,* in the reaction of Cr** + O, in aqueous 
acid solutions. ress report, September 1, 1975-July 1, 
1976, 2:1189 (COO-3221-39) 

SOLVATED ELECTRONS/G VALUE 

Dry electron yields and localization in pulse-irradiated water and 

heavy water (Pulsed elections, reaction kinetics, and Cd** 
scavengers), 2:1195 
Yield decay of the hydrated electron from 100 ps to 3 ns, 
2:1199 
SOMATIC CELLS 
See also CRYPT CELLS 
STEM CELLS 
THYMOCYTES 
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SOMATIC CELLS/CELL CULTURES 
Characterization of somatic hybrid plants and further 
exploitation of a selective systems, 2:1594 (BNL-21522) 
SONIC LOGGING/RECORDING SYSTEMS 
Sonic logging recording apparatus (Patent), 2:1424 


Concentration and mass distribution of charged species in 
sooting flames, 2:1248 
SOOT/CHEMICAL REACTION YIELD 
Effect of metallic additives on soot formation processes in 
flames, 2:420 
Investigation into the behavior of soot in a turbulent free jet 
C,H,-flame, 2:1247 
Soot formation in methane-oxygen flames, 2:419 
SOOT/CHEMICAL REACTIONS 
Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 
SOOT/OXIDATION 
Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 
Oxidation of soot by O atoms, 2:1249 
SOUTH AFRICA/URANIUM RESERVES 
Uranium - recent developments and future outlook, 2:240 (INIS- 
mf-3090) 
SOUTH AFRICAN ORGANIZATIONS/RESEARCH PROGRAMS 
Atomic Energy Board, nineteenth annual report, 1975, 2:2241 
(INIS-mf-3 101) 
SOUTH DAKOTA/URANIUM 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending December 31, 1975, 2:846 (GJBX-11(76)) 
SOUTH DAKOTA/URANIUM DEPOSITS 
Geology of the Cannonball Formation (Paleocene) in the 
Williston basin, with reference to uranium potential. Report of 
investigation No. 57, 2:239 (GJO-1633-3) 
SOVIET UNION 
See USSR 
SPACE HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
Summary of annual cycle energy system workshop I held 
October 29-30, 1975, at Oak Ridge, Tennessee, 2:857 
(ORNL/TM-5243) 
SPACE HEATING/ENERGY CONSERVATION 
Energy reduction in Europe, 2:932 (CONF-760463-1) 
Energy saving by accumulation, 2:819 (CONF-760463-3) 
SPARK DRILLS/FEASIBILITY STUDIES 
Five year program plan to develop the spark drilling system, 
2:516 (SAND-76-0225) 
SPARK DRILLS/RESEARCH PROGRAMS 
Five year program plan to develop the spark drilling system, 
2:516 (SAND-76-0225) 
SPARK IGNITION ENGINES/COMBUSTION KINETICS 
Computer simulation for combustion and exhaust emissions in 
spark ignition engine, 2:944 
SPARK IGNITION ENGINES/EXHAUST GASES 
Computer simulation for combustion and exhaust emissions in 
spark ignition engine, 2:944: 
Pollutant formation and control in spark ignition engines, 2:968 
SPARKS (ELECTRIC) 
See ELECTRIC SPARKS 
SPECTROMETERS 
See also ALPHA SPECTROMETERS 
MASS SPECTROMETERS 
X-RAY SPECTROMETERS 
SPECTROMETERS/DATA ACQUISITION SYSTEMS 
Interface for routine spectral display from several liquid 
scintillation counters, 2:1399 (LBL-4832) 
SPECTROSCOPY 
See also ABSORPTION SPECTROSCOPY 
EMISSION SPECTROSCOPY 
ION SPECTROSCOPY 
MASS SPECTROSCOPY 
SPECTROSCOPY/MEETINGS 
Proceedings of the international conference on nuclear structure 
and spectroscopy, Amsterdam, September 9-13, 1974. Volume 
1. Contributed papers, 2:1991 
Proceedings of the international conference on nuclear structure 
and spectroscopy, Amsterdam, September 9-13, 1974. Volume 
2. Invited papers 069 
SPENT FUEL CASKS/COOLING 
Problems of heat transfer within the containing vessel of high 
performance LMFBR spent fuel shipping casks, 2:1287 
(SAND-76-5390) 
SPENT FUEL ELEMENTS/CHEMICAL COMPOSITION 
HTGR spent fuel composition and fuel element block flow, 
2:588 (GA-A-13886) 


STAINLESS STEEL-304/CREEP 


SPENT FUEL ELEMENTS/HEAD END PROCESSES 

LWR Fuel Recycle Pr . Quarterly progress report, January- 
March 1976, 2:268 (BNWL-2052) 

Thorium utilization program. Quarterly ee report for the 
period ending May 31, 1976, 2:280 (GA-A-13949) 

SPENT FUEL ELEMENTS/TRANSPORT 

Full-scale tests of spent-nuclear-fuel shipping systems, 2:1288 
(SAND-76-5707) 

Problems of heat transfer within the containing vessel of high 

tformance LMFBR spent fuel shipping casks, 2:1287 
(SAND-76-5390) 

Program for static testing cask seals, 2:1285 (SAND-76-0287) 

Program for static testing cask seals (Grayloc connector), 
2:1286 (SAND-76-0287 ) 

SPENT FUEL STORAGE 
Interim storage of spent fuel assemblies, 2:310 (DP-MS-76-39) 
SPENT FUELS/REPROCESSING 

Assessment of nuclear fuel reprocessing, 2:277 (DPST-75- 
448(DRAFT)) 

Conceptual design of a continuous fluorinator experimental 
facility (CFEF), 2:282 (ORNL/TM-5253) 

Flowsheet development for HTGR fuel reprocessing, 2:279 (GA- 
A-13808) 

HTGR fuel reprocessing technology, 2:278 (GA-A-13807) 

LMFBR reprocessing program. Progress report, January 1- 
March 31, 1976, 2:283 (ORNL/TM-5463) 

Thorium utilization program. Quarterly progress report for the 
period ending May 31, 1976 (Fuel element crushing, solids 
handling, fluidized-bed combustion, aqueous separations, 
solvent extraction, off-gas studies, semiremote handling 
systems, alternative head-end processing, and fuel recycle 
design), 2:280 (GA-A-13949) 

SPENT FUELS/RESEARCH PROGRAMS 

Thorium utilization program. Quarterly progress report for the 
period ending May 31, 1976 (Fuel element crushing, solids 
handling, fluidized-bed combustion, aqueous separations, 
solvent extraction, off-gas studies, semiremote handling 
systems, alternative head-end processing, and fuel recycle 
design), 2:280 (GA-A-13949) 

SPERMATOGENESIS/BIOLOGICAL RADIATION EFFECTS 

Effects of small doses of radiation of spermatogenesis, 2:1677 

(ERDA-tr-151) 
SPINELS/PRECIPITATION 

Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (COO- 
2390-10) 

SPINELS/SEGREGATION 

Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (COO- 
2390-10) 

SPLEEN/BIOCHEMICAL REACTION KINETICS 

Changes in the pyrimidine nucleotide DNA isopliths of the 
hemopoietic system after y irradiation of the animal (Rabbits), 
2:1626 (ERDA-tr-151) 

SPLEEN/BIOLOGICAL RADIATION EFFECTS 

Changes in the pyrimidine nucleotide DNA isopliths of the 
hemopoietic system after -y irradiation of the animal (Rabbits), 
2:1626 (ERDA-tr-151) 

Effects of whole-body gamma irradiation on the 
compartmentalization of amino acids in the rat kidney and 
spleen, 2:1681 (ERDA-tr-151) 

Influence of ionizing radiation on the RNA metabolism. 
Communication 2. Kinetics of the breakdown of nuclear 
RNAs in the organs of irradiated rats (Gamma radiation), 
2:1672 (ERDA-tr-151) 

SPLEEN/IMMUNE REACTIONS 
Influence of peroral bacteriotherapy on radiation autoallergy 
(Gamma radiation, Escherichia coli), 2:1687 (ERDA-tr-151) 
SPLIT DOSE IRRADIATION 
See FRACTIONATED IRRADIATION 
SPOIL BANKS/REVEGETATION 
Bibliography of strip mine ecology, 2:69 (iS-ICP-20) 
SRC PROCESS/COAL LIQUIDS 
Research on cross-flow filtration for solids removal from coal 
tudes. Quarterly technical rt, Feb 17, 
1967-May 31, 1976, 2:49 “(FE-3248-3) — tana 
STABLE ISOTOPES/USES 

Considerations in the development of the utility of stable 
isotopes in science, medicine, and agriculture, and 
environmental studies, 2:1607 (LA-UR-76-1675) 

STAINLESS STEEL-304/COMPATIBILITY 

Self-welding evaluation of type 304 and A286 stainless steel in 

the temperature range 800°-1140°F in flowing sodium, 2:1036 
(CONF-760731-3) 
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STAINLESS STEEL-304/CREEP 
Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2: 1007 
MCORNE S130) f Type 304SS tubular 
ultiaxial c vior oO} tu’ imens, 
2:635 (CONE-760819-7) 7 = 
STAINLESS STEEL-304/EROSION 
Materials research for clean utilization of coal. Quarterly 
progress report, 2:11 (FE-1749-7) 
STAINLESS STEEL-304/FATIGUE 
Mechanical properties test data for structural materials, 
quarterl A for period ending April 30, 1976, 2: 1007 
CORNL-51 


STAINLESS STEEL-304/MECHANICAL PROPERTIES 
Correlation of substructure with mechanical properties of 
plastically deformed reactor structural materials. Progress 
=, ated 1, 1974-December 31, 1975, 2:997 (COO- 
-11) 
STAINLESS STEEL-304/STRESS CORROSION 
Comments on the use of 316L stainless steel cladding at the 
eothermal Niland Test Facility, 2:519 (UCID-17113) 
STAINLESS STEEL-304/TENSILE PROPERTIES 
Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2:1007 
(ORNL-5150) 
STAINLESS STEEL-308/DUCTILITY 
Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2:1007 
(ORNL-5150) 
STAINLESS STEEL-309/WELDING 
Role of ferrite and phosphorus plus sulphur in the crack 
sensitivity of autogenously welded type 309 stainless steel, 
2:983 (Y-2049) 
STAINLESS STEEL-310/EROSION 
Materials research for clean utilization of coal. Quarterly 
progress , 2:11 (FE-1749-7) 
STAINLESS STEEL-310/PERMEABILITY 
Gas phase hydrogen permeation through ferritic iron, austenitic 
stainless steel and neutron irradiated austenitic stainless steel 
from near 300°K to 873°K, 2:1020 (COO-3166-18) 
STAINLESS STEEL-310/PHYSICAL RADIATION EFFECTS 
Gas phase hydrogen permeation through ferritic iron, austenitic 
stainless steel and neutron irradiated austenitic stainless steel 
from near 300°K to 873°K, 2:1020 (COO-3166-18) 
STAINLESS STEEL-310/STRESS CORROSION 
Materials research for clean utilization of coal. Quarterly 
rogress report, 2:11 (FE-1749-7) 
STAINLESS EL-316/CREEP 
Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2:1007 
CORNL-5150) 
STAINLESS STEEL-316/FATIGUE 
Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2:1007 
CORNL-5 150) 
STAINLESS STEEL-316/HARDENING 
Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2:1007 
CORNL-5 150) 
STAINLESS STEEL-316/TENSILE PROPERTIES 
Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2:1007 
(ORNL- 5190) 
STAINLESS STEEL-316L/STRESS CORROSION 
Comments on the use of 316L stainless steel cladding at the 
eotherma! Niland Test Facility, 2:519 (UCID-17113) 
STAINLESS STEEL-403/STAND. 
Martensitic stainless steel (type 403) 2) ogings (A (ASME SA-182 
with additional requirements), 2:1009 (RDT-M-2-6T(4-76)) 
STAINLESS STEELS 
See also STAINLESS STEEL-304 
STAINLESS STEEL-308 
STAINLESS STEEL-309 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-403 
STAINLESS STEELS/CREEP 
Mechanical properties test data for structural materials, 
quarterly for period ending April 30, 1976, 2:1007 
(ORNL-5150) 
STAINLESS STEELS/MECHANICAL PROPERTIES 
Correlation of substructure with mechanical properties of 
plastically deformed reactor structural materials. Progress 
an, January 1, 1974-December 31, 1975, 2:997 (COO- 
2107-11) 
STAINLESS STEELS/PERMEABILITY 
Hydrogen in Fe, stainless steel, Nb, 2:1021 (COO-3166-19) 
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STAINLESS STEELS/RADIATION HEATING 
Analyses of TSF experiments on radiation heating in iron and 
stainless steel CRBR radial shield mockups a 15-1/4-in.- 
diameter collimated beam source, 2:650 (ORNL/TM-5420) 
STAINLESS STEELS/SOLDERING 
Sodium-resistant solder joint (Ni-Ga solder for stainless steel and 
Dilasil), 2:987 (ANL-Trans-1059) 
STANDARDIZED TERMINOLOGY 
ERDA energy information data base: subject thesaurus, 2:2260 
(TID-7000-R 1) 
STANDARDS 
See also SAFETY STANDARDS 
STANDARDS/INDEXES 
Index of RDT Standards for the period April 1, 1976-June 30, 
1976, 2:667 (RDT-INDEX-(7-76)) 
STANDARDS (SAFETY) 
See SAFETY STANDARDS 
STAR EVOLUTION/MATHEMATICAL MODELS 
Nonhomologous contraction and equilibria of self-gravitating, 
magnetic interstellar clouds embedded in an intercloud 
medium: Star formation. I. Formulation of the problem and 
method of solution, 2:1773 
STAR EVOLUTION/STAR ACCRETION 
Nonhomologous contraction and equilibria of self-gravitating, 
magnetic interstellar clouds embedded in an intercloud 
medium: Star formation. II. Results, 2:1792 
STATISTICAL MODELS/INCLUSIVE INTERACTIONS 
Statistical approach to large trasverse momentum phenomena in 
meson-nucleon and nucleon-nucleon collisions, 2:1949 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATORS/CORROSION 
Corrosion damage in nuclear steam generators (PWR), 2:580 
STEAM GENERATORS/DESIGN 
Steam generator for fast breeder reactor (Patent; LMFBR), 
2:664 
STEAM GENERATORS/MATHEMATICAL MODELS 
HTGR steam generator modeling, 2:593 (ORNL/NUREG/TM- 
16 


) 
STEAM GENERATORS/RESEARCH PROGRAMS 
Alternate steam generator development program. Phase Il 
P report, January 1, 1975-June 30, 1975 (LMFBR), 
2:651 (WARD-SG-3045-2) 
STEAM GENERATORS/TUBES 
2-1/4-percent-chromium, |-percent-molybdenum alloy steel 
seamless tubes (ASME SA-213 with additional requirements), 
2:668 (RDT-M-3-33T(4-76)) 
Finite-element analysis of a thick-wall tube containing a crater- 
like surface flaw (LMFBR), 2:626 (ANL-76-63) 
STEAM LINES/RUPTURES 
Inelastic response of a nuclear pipe elbow subjected to rupture 
forces, 2:784 (SAND-75-5120) 
STEAM SYSTEMS/GAMMA DOSIMETRY 
Determination of "*N gamma radiation fields at BWR nuclear 
power stations, 2:563 (HASL-305) 
STEARIC ACID 
See OCTADECANOIC ACID 
STEEL-ASTM-A533/FRACTURES 
Critical experiments, measurements and analyses to establish a 
crack arrest pape eel for nuclear pressure vessel steels. 
Sixth q progress report, January-March 1976, 2:994 
(BMENUREG. 1951) 
STEELS 
See also CARBON STEELS 
CHROMIUM-MOLYBDENUM STEELS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A533 
STEELS/COMPARATIVE EVALUATIONS 
Performance: plastic vs steel piping. 2:191 
STEELS/EL OCHEMICAL CORROSION 
Protecting bare steel: choosing the proper criterion (Cathodic 
protection), 2:183 
STEELS/FATIGUE 
Effect of fatigue cracking damage on the solid viscosity of steel 
rods, 2:1015 (ORNL-tr-4146) 
STEELS/FRACTURES 
Critical experiments, measurements and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels. 
Sixth quarterly progress report, January-March 1976, 2:994 
(BMI-NUREG- 1951) 
STEELS/PHYSICAL RADIATION EFFECTS 
Irradiation creep, stress relaxation and a mechanical equation of 
state (M316; FV548; PE16), 2:632 (CONF-760515-4) 
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STEELS/STANDARDS 
Carbon and alloy steel forgings (ASME SA-541 with additional 
requirements), 2:1010 (RDT-M-2-8T(4-76)) 
STEELS/VISCOSITY 
Effect of fatigue cracking damage on the solid viscosity of steel 
rods, 2:1015 (ORNL-tr-4146) 
STELLARATORS/MAGNETIC FLUX 
Poloidal and toroidal fluxes in stellarators, 2:2225 
STELLARATORS/PLASMA CONFINEMENT 
Collisionless plasma diffusion in a circular 3 stellarator 
(Saturn), 2:2119 
STEM CELLS/BIOLOGICAL RADIATION EFFECTS 
Dose rate studies with fission spectrum neutrons, 2:1696 
Effects of irradiation on stem cell response to differentiation 
inhibitors in the Planarian Dugesia etrusca, 2:1700 
STEM CELLS/CELL PROLIFERATION 
Effect of radiation on normal hematopoiesis and on viral 
induced cancers of the hematopoietic system. Three-year 
technical progress report, August 1, 1973-April 30, 1976 (X 
radiation, mice), 2:1664 (COO-3097-16) 
STOKERS/ECONOMICS 
Stokers for industrial boilers: assessment of technical, economic, 
and environmental factors, 2:1378 (NP-21106) 
STOKERS/OPERATION 
Stokers for industrial boilers: assessment of technical, economic, 
and environmental factors, 2:1378 (NP-21106) 
STOMACH/INJURIES 
Biological effects of the polychlorinated biphenyls in nonhuman 
primates, 2:1721 (EUR-5360(Vol.1)) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE TUBES 
See ELECTRON TUBES 
STORMS 
See also HURRICANES 
STORMS/ENVIRONMENTAL EFFECTS 
Storm sedimentation in the Biscayne Bay region, 2:1527 
STOVES/ENERGY CONSUMPTION 
Energy consumption in residential gas and electric water heater 
and ranges, 2:934 (ORNL/MIT-226) 
STRAIN GAGES/DESIGN 
Development of titanium load cells for support load 
determination (Coal mine supports and roof bolts), 2:76 (BM- 
RI-7972) 
Strain monitor system for the threaded closure on a thirty-inch 
pressure vessel, 2:1416 (Y-2040) 
STRAIN GAGES/EVALUATION 
Development of titanium load cells for support load 
— (Coal mine supports and roof bolts), 2:76 (BM- 
fe ) 
STRAND BREAKS/BIOLOGICAL RECOVERY 
Effects of radiations on DNA and repair of the damage. Progress 
report, March 1, 1975-March 31, 1976, 2:1631 (COO-3571- 
16) 
STRAND BREAKS/RADIOINDUCTION 
Effects of cysteine on single breaks induced by ionizing radiation 
and on their repair (Gamma radiation, Escherichia coli), 
2:1647 (ERDA-tr-151) 
Molecular events basic to cellular radiation response. Progress 
report, 2:1625 (COO-3335-24) 
Strand breaks, base release, and postirradiation changes in DNA 
y-itradiated in dilute Q,-saturated aqueous solution, 2:1628 
STRANGE PARTICLES/NUCLEONS 
Charge 9 violations in the GIM model, 2:1966 (RLO- 
2041-128) 
STRANGE PARTICLES/PARTICLE PRODUCTION 
Strange particle production in neutrino interactions (Rate lower 
limits), 2:1876 (BNL-21512) 
STRATIFIED CHARGE ENGINES/FUEL INJECTION 
SYSTEMS 
Fuel peewee internal combustion engine (Patent), 2:956 
STRATIFIED CHARGE ENGINES/POLLUTION CONTROL 
EQUIPMENT 
Fuel injection internal combustion engine (Patent), 2:956 
STRATOSPHERE/GEOPHYSICS 
Energetics and dynamics of the stratosphere, 2:1798 (COO- 
2195-23) 
STRATOSPHERE/METEOROLOGY 
Energetics and dynamics of the stratosphere, 2:1798 (COO- 
2195-23) 
STRATOSPHERE/RADIOACTIVITY 
Health and Safety Laboratory environmental quarterly, March 1- 
June 1, 1976 (Fallout, natural radioactivity, and lead in 
environmental samples from USA, India, and Taiwan during 
1976), 2:1495 (HASL-306) 
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STRATOSPHERE/RESEARCH PROGRAMS 

Measurement of airborne radioactivity and its meteorological 
application. Technical progress report, July 1, 1975-March 31, 
1976 (Cosi nic radionuclide tracers for meteorological 
studies), 2:1 (COO-3425-13) 

STREAK PHOTOGRAPHY 

Streak camera technique to measure plastic plate velocities as a 

continuum, 2:1258 (MLM-2342(OP)) 
STREAK PHOTOGRAPHY/PERFORMANCE 
Sub-picosecond proximity-focused streak camera for x-ray and 
visible light, 2:2130 (LA-UR-76-1600) 
STRING MODELS/REVIEWS 
Quarks and strings on a lattice, 2:1918 
STRONG INTERACTIONS 
See also HADRON-HADRON INTERACTIONS 
STRONG INTERACTIONS/GAUGE INVARIANCE 
Gauge theories and neutrino interactions, 2:1935 
STRONTIUM/ATOM-MOLECULE COLLISIONS 

Survey of chemi-ionization reactions in accelerated atom-O, 

crossed-molecular beams, 2:1850 
STRONTIUM/ION EXCHANGE 

Study of methods for removing strontium, plutonium, and 
ruthenium from Savannah River Plant waste supernate, 2:296 
(DP-1408) 

STRONTIUM/PRECIPITATION 

Study of methods for removing strontium, plutonium, and 
ruthenium from Savannah River Plant waste supernate, 2:296 
(DP-1408) 

STRONTIUM/SOLVENT EXTRACTION 

Extraction of americium, curium, strontium, and rare-earth 
elements from aqueous tail-end solutions from reprocessing of 
spent fuel elements of water-moderated water-cooled power 
reactors, 2:284 (BNWL-tr-184) 

STRONTIUM 85/LEACHING 

Reclamation of soils contaminated with radioactive strontium, 

2:1516 
STRONTIUM 89/DIFFUSION 

Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and 7Be, ®Zr, "Cs, '“Ce, and 
Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306( App. )) 

STRONTIUM 89/RADIATION MONITORING 

Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and 7Be, ®Zr, "Cs, “Ce, and 
Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306( App. )) 

STRONTIUM 90/BIOLOGICAL EFFECTS 

Complex influence of strontium-90 and bazudin on Aristichthys 

nobilis, 2:1712 (ERDA-tr-151) 
STRONTIUM 90/DIFFUSION 

Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and "Be, *Zr, "Cs, '“Ce, and 
Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306(App.)) 

Health and Safety Laboratory environmental quarterly, March 1- 
June 1, 1976 (Fallout, natural radioactivity, and lead in 
environmental samples from USA, India, and Taiwan during 
1976), 2:1495 (HASL-306) 

STRONTIUM 90/RADIATION MONITORING 

Animal ag ag Pp 1972 annual report ('*"I, "Cs, 
Zr, *Sr, Hg, U, 7H in tissues), 2:1498 (NERC- 
LV-539-35) 

Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and *Be, ®Zr, "Cs, “Ce, and 
Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306( App. )) 

STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 

Nuclear Chemistry Research. Annual progress report, | January- 
31 December 1975 (Summaries of research activities at 
Pittsburgh University), 2:2014 (COO-3427-14) 

STRONTIUM 90/RADIOISOTOPE HEAT SOURCES 

Pacific Northwest Laboratory quarterly report to ERDA Nuclear 
Research and Applications Division, January-March 1976 
(Use of *SrF, and "CsCi WESF capsules as heat sources), 
2:339 (BNWL-1845-22) 

STRONTIUM OXIDES/PHYSICAL RADIATION EFFECTS 

Defects in h enated SrO , 2:1119 

STRUCTU (MECHANICS) 
See MECHANICAL STRUCTURES 
STYRENE/CHEMICAL REACTIONS 

Action of cesium on ethylene and other compounds, 2:1151 

(RFP-Trans-201) 
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STYRENE POLYMERS 
See POLYSTYRENE 
SU-4 GROUPS/SYMMETRY BREAKING 
w-phi-psi current-mixing angles and mass formulas from _ 
= sum rules (Electron-pair partial widths), 


963 
SUBCRITICALITY/ROD DROP METHOD 
Methods and errors in subcriticality measurements by rod drop 
flux profile , 2:686 (ANL-7966) 
SUBTERRENE PENETRATORS/DESIGN 
Cost com between Subterrene and current tunneling 
methods. Final rt, 2:1251 (PB-244481) 
SUBTERRENE PEN ATORS/PERFORMANC 
Cost comparison between Subterrene and nea tunneling 
methods. A ix A. Baseline cost analyses. Final report, 
2:1252 (PB-244482) 
= a between Subterrene and current tunneling 
ix B. Subterrene cost analyses. Final report, 
2: 1253 { (PBe 44483) 
Subterrene rock-melting concept applied to the production of 
thermal wells, 2:515 (LA-UR-76-1302) 
SUBTERRENE PENETRATORS/USES 
Subterrene rock-melting concept applied to the production of 
deep geothermal wells, 2:515 (LA-UR-76-1302) 
ago a ge 3 — 
Application of nuc energy to ulture. Final rt, 
2:1649 (COO-2505-06) = al 
SULFATES/BIOCHEMICAL REACTION KINETICS 
Pulse radiolysis studies of the oxidation of phenols by .SO,- and 
Br,~ in aqueous solutions, 2:1629 
SULFATES/DESORPTION 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
SULFATES/MEASURING METHODS 
— method for sulfate determination in lake water, 
71546 
SULFATES/QUANTITATIVE CHEMICAL ANALYSIS 
Chemical analytical techniques for aerosols, 2:1470 (BNL- 
21387) 
SULFATES/REMOVAL 
Chemical analytical techniques for aerosols, 2:1470 (BNL- 
21387) 
SULFATES/SEPARATION PROCESSES 
Electrochemical contaminant removal from aqueous media 
(Patent), 2:1137 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFIDES/SUPERCONDUCTIVITY 
Annual progress rt, May 1, 1975-Aril 30, 1976, 2:1026 
(UCSD-34P227X5) 
SULFITES/CHEMICAL REACTION YIELD 
Gas phase reactions of sodium species with sulfur species in 
hydrocarbon flames, 2:417 
SULFITES/SEPARATION PROCESSES 
Electrochemical contaminant removal from aqueous media 
(Patent), 2:1137 
SULFONIC ACIDS 
See also TAURINE 
SULFONIC ACIDS/RADIOSENSITIVITY EFFECTS 
Radioprotective properties of compounds of the taurine group 
(X radiation, aminoalkanesulfonic acids, mice, monkey heart 
cells), 2:1692 (ERDA-tr-151) 
SULFUR/METABOLISM 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
SULFUR/NUCLEAR REACTION ANALYSIS 
Monitoring the sulfur content of coal streams by 
neutron-capture gamma-ray analysis, 2:64 (MERCIRI-T6/4) 
SULFUR/REMOVAL 
Hydrocarbon desulfurization utilizing a non-catalytic hydrogen 
donor step and an oxidation step (Patent), 2: 146 
Method for removal of sulfur from coal (Patent), 2:5 
Potential for further lowering sulfur in intensively cleaned coal 
at mines (Parr formula), 2:6 
Removing sulfur and mineral matter from coal, 2:4 
SULFUR 32 TARGET/CARBON 13 REACTIONS 
Reactions induced by BC on "C, *O, *Si, and *S, 2:2006 
SULFUR COM HEMICAL REACTIONS 
Energy and environment annual 1974 (Environmental 
Research ), 2:1467 (LBL-3253) 
SULFUR DIO IOLOGICAL EFFECTS 
Air pollution: methods to study i its relationship 
disease in British schoolchildren, 2:1728 (EUR-53 
Presentation and discussion of a protocol of a French 
epidemiological investigation on relationships between 
atmospheric pollution and chronic respiratory diseases, 2:1726 
(EUR-5360(Vol.1)) 


tory 
Vol.1)) 
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Relationship of air pollution to prevalence of lower respiratory 
illness and lung tanction in Ansualion school children, 2:1473 
(EUR-5360(Vol.1)) 

Toxi geese of the health effect of sulphur dioxide 
and su iculates, 2:1733 (EUR-5360(Vol.1)) 

SULFUR DIOX DE/CHEMICAL RADIATION EFFECTS 

Polyketones and polysulfones for conservation in the ethylene 

polymer market, 2:1183 (BNL-21341) 
SULFUR DIOXIDE/CHEMICAL REACTIONS 

Chemical Engineering Division environmental chemistry annual 
report, July 1974-June 1975 (Chemistry of airborne 
particulates; "*O analysis of atmospheric sulfate aerosols; S 
emission control chemistry), 2:1 (ANL-75-51) 

SULFUR DIOXIDE/ENVIRONMENTAL EFFECTS 

Air pollution problems in Latin America, 2:1479 (EUR- 
5360(Vol.1)) 

Method for a European study on possible effects of air pollution 
in children, 2:1725 (EUR-5360(Vol.1)) 

Recapitulation of environmental exposures, 2:1475 (EUR- 
5360(Vol.1)) 

SULFUR DIOXIDE/HEALTH HAZARDS 

Epidemiologic studies of adverse health effects associated with 
exposure to air pollution, 2:1729 (EUR-5360(Vol.1)) 

Toxicologic assessment of the health effect of sulphur dioxide 
and sulfate particulates, 2:1733 (EUR-5360(Vol.1)) 

SULFUR DIOXIDE/MONITORING 

Recapitulation of environmental exposures, 2:1475 (EUR- 
5360( Vol.1)) 

SULFUR DIOXIDE/OCCUPATIONAL DISEASES 

Study on long-term effects on health of air pollution, 2:1732 
(EUR-5360(Vol.1)) 

SULFUR DIOXIDE/OXIDATION 

Energy and environment annual report 1974 (Environmental 

Research programs), 2:1467 (LBL-3253) 
SULFUR DIOXIDE/REMOVAL 

Quenching rate constants for the removal of SO,(*B,) by various 

aromatics, 2:1481 
SULFUR DIOXIDE/TOXICITY 
Toxicologic assessment of the health effect of sulphur dioxide 
and sulfate particulates, 2:1733 (EUR-5360(Vol.1)) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES/BIOLOGICAL EFFECTS 
Review of the health effects of sulfur oxides, 2:1485 
SULFUR OXIDES/CHEMICAL REACTIONS 

Chemical Engineering Division environmental chemistry annual 
report, July 1974-June 1975 (Chemistry of airborne 
particulates; '"*O analysis of atmospheric sulfate aerosols; S 
emission control chemistry), 2:1460 (ANL-75-51) 

SULFURIC ACID/THERMODYNAMIC PROPERTIES 

Review of the osmotic coefficients of aqueous H,SO, at 25°C, 

2:1159 
SUNSPOTS/ENERGY LOSSES 

Ohmic dissipation of sunspots (Linear law of umbra decrease 

with time), 2:1786 
SUPER PHENIX REACTOR/REACTOR SAFETY 

Creys-Malville Power Plant. Safety problems created by the 

design and the construction, 2:787 (ANL-Trans-1063) 
SUPERCONDUCTING CABLES/TENSILE PROPERTIES 

Performance of multifilamentary Nb,;Sn under mechanical load, 

2:1273 
‘SUPERCONDUCTING CAVITY 

RESONATORS/PERFORMANCE 

AES depth profile measurements of niobium for 
superconducting cavities, 2:1274 

SUPERCONDUCTING COMPOSITES/ELASTICITY 
Theoretical and experimental determination of mechanical 
rties of superconducting composite wire (Nb Ti/C), 
3 (ORNL/TM-5331) 
SUPERCONDUCTING FILMS/BOUNDARY CONDITIONS 

Consistent calculation of boundary effects in thin 

— films (Treatment of quantum size effect), 
099 


23 
SUPERCONDUCTING JUNCTIONS/EXCITATION 
Properties of superconductors with nonequilibrium excitations, 
2:2098 
SUPERCONDUCTING MAGNETS/COMPOSITE MATERIALS 
Effect of stress on the critical current of Nb,Sn multifilamentary 
composite wire, 2:1034 
SUPERCONDUCTING costae ne age 
Applied magnetohydrody s. No. 15. Theoretical 
considerations and design data for the construction of the 
VEGAS Il, 2:918 (JUL-1256) " 
MX (Electrical and engineering design 
chastnartetios), 2: 2:2224 (UCRL-78335) 
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SUPERCONDUCTING MAGNETS/OPERATION 
Performance of multifilamentary Nb,Sn under mechanical load, 


2:1273 

SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 

Superconducting magnetic energy storage project at LASL. 
rogress report, October 1, 1975-March 31, 1976, 2:797 (LA- 

6434-PR) 

SUPERCONDUCTORS 
See also TTF-TCNQ 

SUPERCONDUCTORS /DISLOCATIONS 

Origin of the change in the dislocation mobility at the 
superconducting transition, 2:1030 

SUPERCONDUCT: RS/EXCITED STATES 

Properties of superconductors with nonequilibrium excitations, 

2:2098 
SUPERCONDUCTORS/FABRICATION 

Method of manufacturing superconductors of B-tungsten 

structure (Patent), 2:989 
SUPERCONDUCTORS/SOUND WAVES 

Properties of superconductors with nonequilibrium excitations, 

2:2098 
SUPERCONDUCTORS/ULTRASONIC WELDING 

Engineering technology (Tokamak engineering, modeling, 

tritium control), 2:2211 (ANL/CTR-76-2) 
SUPERHEAVY ELEMENTS 

See TRANS 104 ELEMENTS 
SUPERNOVA REMNANTS 

See also CRAB NEBULA 
SUPERNOVA REMNANTS/SOFT X RADIATION 

Soft X-ray _ and spectrum of the supernova remnant IC 
443, 2:178 

SUPERNOVA REMNANTS/SPECTRA 

Soft X-ray profile and spectrum of the supernova remnant IC 

443, 2:1781 
SUPERNOVA REMNANTS/X-RAY SPECTRA 
Adaptation of recent thermal model calculations to x-ray spectra 
of three old supernova remnants, 2:1777 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
SURFACE AIR/RADIOACTIVITY 

Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and 7Be, *Zr, '*"Cs, “Ce, and 
Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306(App.)) 

Health and Safety Laboratory environmental quarterly, March 1- 
June 1, 1976 (Fallout, natural radioactivity, and lead in 
environmental samples from USA, India, and Taiwan during 
1976), 2:1495 (HASL-306) 

SURFACE CONTAMINATION MONITORS/PERFORMANCE 

TESTING 

Atmospheric pollution and surface contaminant detector (Non- 
radioactive organic pollutants), 2:1483 (SAND-75-0425) 

SURFACE MINING/BIBLIOGRAPHIES 
Bibliography of strip mine ecology, 2:69 (IS-ICP-20) 
SURFACE MINING/ENVIRONMENTAL EFFECTS 

Bibliography of strip mine ecology, 2:69 (IS-ICP-20) 

Legislative regulation of the environmental impact of strip- 
mining, 2:68 (IS-ICP-17) 

SURFACE MINING/LAND RECLAMATION 

Legislative regulation of the environmental impact of strip- 

mining, 2:68 (IS-ICP-17) 
SURFACE MINING/LEGISLATION 

Legislative regulation of the environmental impact of strip- 
mining, 2:68 (IS-ICP-17) 

SURFACE MINING/MINING EQUIPMENT 

Economic analysis of shovels and draglines used in U.S. surface 
coal mines, 2:80 (NP-20999) 

SURFACE MINING/REVEGETATION 

Legislative regulation of the environmental impact of strip- 
mining, 2:68 (IS-ICP-17) 

SURFACE MINING/SYSTEMS ANALYSIS 

Economic system analysis of coal preconversion technology. 
Quarterly report, January-March 1976, 2:79 (FE-1520-16) 

SURFACE WATERS 
See also COASTAL WATERS 
LAKES 


SEAS 
SURFACE WATERS/CONTAMINATION 
Ecological behavior and effects of radionuclides in southeastern 
ecosystems. Progress report: a three year review, June 1975- 
June 1976, 2:1716 (ORO-2412-65) 
Portsmouth gaseous diffusion 4 environmental monitoring 
report for calendar year 1975, 2:1494 (GAT-866) 
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SURFACE WATERS/MONITORING 
Portsmouth gaseous diffusion plant environmental monitoring 
for calendar year 1975, 2:1494 (GAT-866) 
SURFACE WATERS/RADIATION MONITORING 
Safety and Environmental Protection Division 1975 
environmental monitoring report, 2:1488 (BNL-21320) 
SURFACE WATERS/RADIONUCLIDE MIGRATION 
Ecological behavior and effects of radionuclides in southeastern 
ecosystems. Progress report: a three year review, June 1975- 
June 1976, 2:1716 (ORO-2412-65) 
SURFACE WATERS/SALINITY 
Aguirre environmental studies, Jobos Bay, Puerto Rico. Volume 
2. Final report, 2:1523 (PRNC- 196(Vol.2)) 
SURFACE WATERS/TEMPERATURE MEASUREMENT 
Aguirre environmental studies, Jobos Bay, Puerto Rico. Volume 
2. Final report, 2:1523 (PRNC-196(Vol.2)) 
SURFACE WATERS/THERMAL POLLUTION 
Thermal regulation of functional groups in running water 
ecosystems. report, October 1, 1975-June 30, 1976, 


2:1561 (COO-2002-25) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES/PHYSICAL PROPERTIES 
Theory of structure and dynamics in condensed matter and 


lications in Ih and solar energy. ress report, | 
aril 1975-31 March 1976, 2:492 (COO- i140 
SURFACTANTS/RAMAN SPECTRA 
Conformational state of surfactants in the solid state and in 
micellar form. A laser-excited Raman scattering study, 2:1182 
SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR/THERMAL EFFLUENTS 
Thermal effects of the Surry Nuclear Power Plant on the James 
River, Virginia. Part VI. Results of monitoring physical 
parameters, 2:1565 (ORO-4067-7) 
SURRY-2 REACTOR/THERMAL EFFLUENTS 
Thermal effects of the Surry Nuclear Power Plant on the James 
River, Virginia. Part VI. Results of monitoring physical 
parameters, 2:1565 (ORO-4067-7) 
SURRY-3 REACTOR/THERMAL EFFLUENTS 
Thermal effects of the Surry Nuclear Power Plant on the James 
River, Virginia. Part VI. Results of monitoring physical 
parameters, 2:1565 (ORO-4067-7) 
SURRY-4 REACTOR/THERMAL EFFLUENTS 
Thermal effects of the Surry Nuclear Power Plant on the James 
River, Virginia. Part VI. Results of monitoring physical 
parameters, 2:1565 (ORO-4067-7) 
SURVIVAL CURVES/BIOLOGICAL RADIATION EFFECTS 
Radiation death of mice in the case of whole-body nonuniform 
(along the length of the body) x irradiation, 2:1679 (ERDA- 
tr-151) 
SURVIVAL CURVES/FORECASTING 
Radiation death of mice in the case of whole-body nonuniform 
(along the length of the body) x irradiation, 2:1679 (ERDA- 
tr-151) 
SURVIVAL TIME/BIOLOGICAL RADIATION EFFECTS 
Influence of the length of the carbon chain in the aliphatic series 
of diisothiuronium compounds on the donor properties and 
radioprotector activity a radiation, mice, hamster cells, 
diisothiuronium propane, diiso' pentane), 2:1691 
(ERDA-tr-151) 
Radioprotective properties of venoms of snakes of Central Asia 
(Gamma radiation, mice, rats), 2:1688 (ERDA-tr-151) 
Radioprotective properties of compounds of the taurine group 
(X radiation, aminoalkanesulfonic acids, mice, monkey heart 
cells), 2:1692 (ERDA-tr-151) 
SWEDEN/ENERGY CONSERVATION 
Energy reduction in Europe, 2:932 (CONF-760463-1) 
SWEDEN/ENERGY CONSUMPTION 
How Sweden holds her energy use near half the U.S. per-capita 
level, 2:915 
SWEDEN/ENERGY POLICY 
How Sweden holds her energy use near half the U.S. per-capita 
level, 2:915 
SWIMMING POOLS/HEATING 
Northview Junior High solar energy demonstration project. Final 
Po oo. 16 M 1994.16 May 1975, 2:474 (COO-2624-1) 
vote. A assembly ({Patent)), 2:487 
SWITZERLAND/AIR CONDITIONING 
Swiss exam; of saving in existing buildings, 2:865 
SWITZERLAND/ENERGY POLICY 
An energy t for Switzerland, 2:885 
SWITZERLAND/SPACE HEATING 
Swiss examples of energy saving in existing buildings, 2:865 
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SYMMETRY BREAKING/KAON NEUTRAL-PROTON 
INTERACTIONS 
Elementary particles and high energy phenomena. Progress 
ot, a 1975-April 1976, 2:1863 (COO-2114-22) 
SYMMETRY GROUPS 


Supersymmetry, 2:1956 
SYMMETRY GROUPS/GAUGE INVARIANCE 
Supersymmetry and gauge supersymmetry, 2:1957 
SYNTHANE PROCESS/COMPARATIVE EVALUATIONS 
Evaluation a for joint CCU-A.G.A. coal gasification 
rogram. Quarterly technical progress re April-June 
{976, 2:18 (FE-2240-55) a" 
New concepts in Btu technology, 2:36 
SYNTHANE PROCESS/METHANATION 
Methanator for coal gasification, 2:37 
SYNTHANE PROCESS/RESEARCH PROGRAMS 
Gasification: where do we stand, 2:40 
SYNTHESIS GAS/METHANATION 
Gas Generator Research and Development BI-GAS process. 
Quarterly report, January-March 1976, 2:9 (FE-1207-13) 
SYNTHETASES 
See LIGASES 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
SYNTHETIC FUELS/PRODUCTION 
Nuclear power for the production of synthetic fuels and 
feedstocks, 2:677 (BNL-21330) 
SYNTHETIC FUELS/RESEARCH PROGRAMS 
Coal conversion and utilization R and D in ERDA, 2:39 
Solar energy fixation by plants and synthetic fuel production, 
2:379 (NP-20973) 
SYNTHETIC PETROLEUM/FILTRATION 
Filtration of oil-from-coal, 2:48 
SYNTHETIC PETROLEUM/PURIFICATION 
Coal liquefaction (Patent), 2:52 
SYNTHETIC PETROLEUM/REFINING 
Refining of synthetic crude oils (Produced from coal and oil 
shale), 2:228 (BERC/IC-76/2) 
SYNTHETIC PETROLEUM/SEDIMENTATION 
Gravity settling (Patent), 2:54 


T 


T INVARIANCE/PROTON-DEUTERON INTERACTIONS 
Radiative formation of *He and a new test of time-reversal 
invariance in the electromagnetic interaction, 2:1960 
T MATRIX 
See S MATRIX 
TACHYONS 
(Hypothesized particles that travel faster than the velocity of light; 
they have an imaginary rest mass.) 
TACHYONS/CP INVARIANCE 
Faster-than-light particles and T-violation (Classical closed 
causal cycle, field theory), 2:2101 
TACHYONS/PARTICLE INTERACTIONS 
Faster-than-light particles and T-violation (Classical closed 
causal cycle, field theory), 2:2101 
TACHYONS/PARTICLE PRODUCTION 
Elementary particles and high energy phenomena. 
report, May 1975-April 1976, 2:1863 (COO-2114-22) 
TACHYONS/T INVARIANCE 
Faster-than-light particles and T-violation (Classical closed 
causal cycle, field theory), 2:2101 
TADPOLES 
See LARVAE 
TANKS/CORROSION 
Effect and control of corrosion in gas storage wells and lines, 
2:214 
TANTALUM/ATOM-MOLECULE COLLISIONS 





TANTALUM/FRACTURE PROPERTIES 


lectron -induced lation in tantalum, 2:1016 
TANTALUM/SORPTIVE PR 
Adsorption of cesium onto polycrystalline tantalum surfaces, 
2:1025 (TID-27053) 
TANTALUM/SPALLATION 
Electron ition-induced spallation in tantalum, 2:1016 
TANTALUM 175/ENERGY LEVELS 
Nuclear data sheets for A = 175, 2:2047 
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TANTALUM CARBIDES/ELECTRONIC STRUCTURE 
Direct correlation of observed phonon anomalies and maxima in 
the generalized si ibilities of transition metal carbides, 
2:1066 (CONF-7 5) 
TANTALUM CARBIDES/SORPTIVE PROPERTIES 
earn energy of Cs and K on refractory carbides, 2:1074 
See OIL SANDS 
TATB 
(1,3 5-Triamino-2 ,4 ,6-trinitrobenzene.) 
TATB/COMPATIBILITY 
Initial compatibility evaluation of TATB plastic-bonded 
explosive, 2:1451 (UCRL-77897) 
TATB/DETONATIONS 
Initiation and detonation characteristics of TATB, 2:1450 
(UCRL-77611) 
TAURINE/RADIOSENSITIVITY EFFECTS 
Radioprotective properties of compounds of the taurine group 
(X radiation, aminoalkanesulfonic acids, mice, monkey heart 
cells), 2:1692 (ERDA-tr-151) 
TECHNETIUM 97/ENERGY-LEVEL TRANSITIONS 
Nuclear orientation of /sup 97,103,105/Ru and Rh, 2:2040 
TECHNETIUM 99/RADIATION DOSE DISTRIBUTIONS 
Radioisotope studies utilizing a low level whole body counter 
and clinical applications of activation analysis. Progress 
(Nuclear medicine research studies), 2:1612 (ORO-2401-94) 
TECHNETIUM 99/SCINTISCANNING 
Rationale and radiopharmaceuticals for myocardial imaging 
(TI, /sup 99m/Tc), 2:1613 (UCLA-12-1073) 
TECHNETIUM 99/TISSUE DISTRIBUTION 
Development and use of a fifteen year-old equivalent 
mathematical phantom for internal dose calculations 
(Radiation dose distributions from /sup 99m/Tc-labeled 
compounds), 2:1704 (ORNL/TM-5278) 
Radiopharmaceuticals and tumor detection (Evaluation of 
radiopharmaceuticals for tumor scintiscanning), 2:1609 (BNL- 
21652) 
TEFLON/THERMAL DIFFUSIVITY 
Experimental determination of the pressure dependence of the 
thermal diffusivity of teflon, sodium chloride, quartz, and 
silica, 2:525 
TEMPERATURE MEASUREMENT 
Electronic management for the livestock industry (Identification 
and temperature monitoring of livestock for disease 
detection), 2:1410 (LA-UR-76-1193) 
TEMPERATURE MEASUREMENT/TELEMETRY 
Short range passive telemetry by modulated backscatter of 
incident cw rf carrier beam, 2:1574 (LA-UR-76-809) 
TENNESSEE/ENERGY DEMAND 
Regional ecological studies (Environmental and socioeconomic 
impact of energy resources development in the Tennessee 
River valley Harriman quadrangle), 2:1571 (ORNL/RUS-24) 
TENNESSEE/HYDROLOGY 
Hydrologic and chemical budgets on Walker Branch Watershed: 
observations and modeling applications, 2:1522 
(ORNL/NSF/EATC-24) 
TENNESSEE/LAND USE 
Regional ecological studies (Environmental and socioeconomic 
impact of energy resources development in the Tennessee 
River valley Harriman quadrangle), 2:1571 (ORNL/RUS-24) 
TENNESSEE/SOCIO-ECONOMIC FACTORS 
Regional ecological studies (Environmental and socioeconomic 
impact of energy resources development in the Tennessee 
River valley Harriman quadrangle), 2:1571 (ORNL/RUS-24) 
TENNESSEE/WATER RESOURCES 
Regional ecological studies (Environmental and socioeconomic 
impact of energy resources development in the Tennessee 
River valley Harriman quadrangle), 2:1571 (ORNL/RUS-24) 
TENNESSEE RIVER/REGIONAL ANALYSIS 
Year 2000 estimated population dose for the Tennessee Valley 
ion, 2:1701 (HEDL-SA-1086-FP) 
TERBIUM 150/ENERGY LEVELS 
Nuclear Data sheets for A = 150, 2:2046 
TERBIUM 153/ELECTRON CAPTURE DECAY 
Directional correlations of gamma cascades in “Gd (J,7), 
2:2045 (COO-2 186-27) 
TERBIUM ARSENIDES/ELECTRIC CONDUCTIVITY 
Contrasting behavior of the resistivities in the singlet-ground- 
state Tb/sub c/Y/sub 1-c/P and Tb/sub c/Y/sub 1- 
c/As, 2:1111 (LA-UR-76-1602) 
TERBIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. I. The rare 
earth chlorides, 2:1158 
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TERBIUM PHOSPHIDES/ELECTRIC CONDUCTIVITY 
Contrasting behavior of the resistivities in the singlet-ground- 
state systems Tb/sub c/Y/sub 1-c/P and Tb/sub c/Y/sub 1- 
c/As, 3: 1111 (LA-UR-76-1602) 
TERPENES/STRUCTURAL CHEMICAL ANALYSIS 
Novel diterpene from Dollabella californica, 2:1175 
TERRESTRIAL ECOSYSTEMS/CONTAMINATION 
Long-term ecological effects of exposure to uranium, 2:1514 
(LA-6269) 
TERRESTRIAL ECOSYSTEMS/MATHEMATICAL MODELS 
Ecosystem models of mangrove communities in Biscayne Bay, 


2:1507 
TERRESTRIAL ECOSYSTEMS/POLLUTION 
Damage to forest ecosystems and agrobiocoenosis by air 
pollution in Polish industrial areas, 2:1486 (ORNL-tr-4121) 
Impact of a lead mining-smelting complex on the forest-floor 
litter arthropod fauna in the new lead belt region of southeast 
Missouri, 2:1512 (ORNL/NSF/EATC-30) 
TERRESTRIAL ECOSYSTEMS/RADIATION MONITORING 
Long-term ecological effects of exposure to uranium, 2:1514 
(LA-6269) 
TERRESTRIAL ECOSYSTEMS/RESEARCH PROGRAMS 
Proposal to designate the Hanford Reservation as an 
environmental research park, 2:1520 (RLO-76-1) 
TEST FACILITIES/PLANNING 
Proposal for a seismic facility for reactor safety research, 2:763 
(LA-NUREG-6388-P) 
TESTOSTERONE/BIOLOGICAL EFFECTS 
Control of renal vitamin D hydroxylases in birds by sex 
hormones, 2:1603 
TEXAS/CHEMICAL INDUSTRY 
Petrochemicals in Texas, 1972. Special project C, final report, 
2:148 (NSF-RA-N-74-259) 
TEXAS/PETROLEUM REFINERIES 
Survey of Texas petroleum refineries. Special project B, final 
report (1974 survey of refinery capacity, feedstock sources, 
and projected future capacity), 2:139 (NSF-RA-N-74-258) 
TEXAS/SOLAR SEA POWER PLANTS 
Potential of tidal and gulf stream power sources, 2:528 (NSF- 
RA-N-74-254) 
TEXAS/TIDAL POWER PLANTS 
Potential of tidal and gulf stream power sources, 2:528 (NSF- 
RA-N-74-254) 
TEXAS/URANIUM 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending December 31, 1975, 2:846 (GJBX-11(76)) 
TEXAS/WIND POWER 
Operational, cost, and technical study of large wind 
systems integrated with existing electric utility, 2:533 (CONF- 
760906-8 ) 
TEXTILES/ENVIRONMENTAL EFFECTS 
National Pollutant Discharge Elimination System adjudicatory 
hearing proceedings: decisions of the administrator and 
decisions of the general counsel. Volume 1. September 1974- 
December 1975, 2:1568 (NP-21119) 
TEXTILES/WASTE MANAGEMENT 
National Pollutant Discharge Elimination System adjudicatory 
hearing proceedings: decisions of the administrator and 
decisions of the general counsel. Volume 1. September 1974- 
December 1975, 2:1568 (NP-21119) 
THALLIUM 201/RADIOECOLOGICAL CONCENTRATION 
Physiological studies of environmental pollutants. Progress 
Hs oak September 1, 1975-May 31, 1976 (?"°Po, Pb, *'TI, 
&2n), 2:1710 (COO- 2784-1) 
THALLIUM 201/SCINTISCANNING 
Rationale and radiopharmaceuticals for myocardial imaging 
(Tl, /sup 99m/Tc), 2:1613 (UCLA-12-1073) 
THERMAL BATTERIES/MATERIALS 
Synthesis of calcium chromate, 2:1144 (GEPP-226) 
THERMAL CONDUCTION 
(Heat transfer by conduction.) 
THERMAL CONDUCTION/ANALYTICAL SOLUTION 
Analytical solutions for heat conduction, 2:1364 (CONF- 
761101-2) 
THERMAL EFFLUENTS 
Effects and methods of control of thermal discharges: oo by 
the Environmental Protection Agency in with 
Section 104(t) of the Federal Water Pollution Control Act 
Amendments of 1972, to the United States Senate, Ninety- 
Third Congress, First Session, November 1973. Part 2, 2:547 
THERMAL EFFLUENTS/AERIAL MONITORING 
Survey of New York surface water temperatures. Aerial infrared 
surveys of thermal discharges from electric ratin 


g stations 
into New York State waters. Final report, 2:546 (PB-244998) 
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THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 

Aeromonas distribution and survival in a thermally altered lake, 
2:1562 (DP-MS-75-115) 

Effects of submerged macro; — on heleoplanktonic 
cladocera, 2: 1563 (DP-M Mg- 5-125) 

Reprodctive biology of trout in a thermally enriched 
environment: ed tc River of Yellowstone National 
Park. Second an report, April 1, 1974-June 30, 
1976, 2:1718 (RLO-222 28-T2-2) 

Thermal regulation of functional seal in running water 
ecosystems. Pro report, October 1, 1975-June 30, 1976, 
2:1561 (COO-2002-25) 

THERMAL EFFLUENTS/DIFFUSION 
Submerged thermal discharges. Report No. 101 (Power plant 


thermal effluents), 2:1564 (NP-20976) 
THERMAL EFFLUENTS/ENVIRONMENTAL EFFECTS 
Man's impact on the biology of Biscayne Bay, 2:1554 


Vascular plants of Biscayne Bay, 2:1549 
THERMAL EFFLUENTS/MIXING 
Laboratory studies of a combined intake/discharge system for 
heated effluents in a waterway. Technical report, 2:1566 (PB- 


243928) 
THERMAL ENERGY STORAGE EQUIPMENT 
Technical and economic feasibility of thermal energy storage. 
Annual re , 2:820 (COO-2558-1) 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Central Receiver Solar Thermal Power System, Phase 1. CDRL 
Item 10. First quarterly technical progress report, 2:468 
(SAN-1108-76-1) 
THERMAL ENERGY STORAGE EQUIPMENT/ECONOMICS 
MIUS systems analysis: the effects of thermal energy storage and 
solid waste incineration options on MIUS cost and fuel 
consumption (Water for thermal energy storage (TES)), 2:833 
(ORNL/HUD/MIUS-26) 
THERMAL ENERGY STORAGE EQUIPMENT/OPERATION 
Energy saving by accumulation, 2:819 (CONF-760463-3) 
THERMAL ENERGY STORAGE 
EQUIPMENT/PERFORMANCE 
MIUS systems analysis: the effects of thermal energy storage and 
solid waste incineration options on MIUS cost and fuel 
consumption (Water for thermal energy storage (TES)), 2:833 
(ORNL/HUD/MIUS-26) 
THERMAL INSULATION/EFFICIENCY 
Economic aspects of energy conservation, 2:868 
Insulation of the housing stock: a national problem (United 
Kingdom), 2:870 
THERMAL NEUTRONS/KERMA 
Kerma factors for tissue compositions, compounds and mixtures 
(Thermal to 30 MeV), 2:2086 (CONF-760533-3) 
THERMAL NEUTRONS/SCATTERING 
Polarization dependence of magnetic neutron scattering, 2:2085 
(BNL-21389) 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/BIOLOGICAL EFFECTS 
Reprodctive biology of trout in a thermally enriched 
environment: the Firehole River of Yellowstone National 
Park. Second annual progress report, April 1, 1974-June 30, 
1976, 2:1718 (RLO-2228-T2-2) 
THERMAL POLLUTION/MONITORING 
Nonpoint-source pollution in surface waters: associated problems 
and investigative techniques. Final report, 2:1545 (PB- 
243995) 
THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/COMPARATIVE EVALUATIONS 
Potential benefits of geothermal electrical production from 
hydrothermal resources, 2:505 (BNWL-2001) 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL SHIELDS/THERMAL STRESSES 
Thermal stress evaluation of the Viking RTG heat shield, 2:336 
(ANSP-M-12) 
THERMIONIC CONVERTERS/RESEARCH PROGRAMS 
Thermionic energy conversion research analysis. Annual 
progress report (Study on plasma arc-drop), 2:925 (COO- 
2533-4) 
THERMIONIC DIODES 
Se which current may pass by virtue of thermionic 
trons or ions or both. 
THERMION DIODES/BEAM CURRENTS 
Pulsed ion diode experiment, 2:2167 
THERMODYNAMIC PR CODES 
University of Utah Direct Contact Geothermal Power Project 
report. A computer program for determining the 
lynamic properties of water, 2:524 (UTEC-ME-76- 
171) 





THERMOELECTRIC GENERATORS/DESIGN 


THERMOELECTRIC GENERATORS/DESIGN 
Preliminary safety analysis report and design review of the 2 
poy ‘Rew thermoelectric generator, 2:338 (AD-A- 
THERMOELECTRIC GENERATORS/MECHANICAL 
VIBRATIONS 
Evaluation of noise pollution produced by a thermoelectric 
generating station, 2:1735 (EUR-5360( Vol.1)) 
THERMOELECTRIC GENERATORS/NOISE 
Evaluation of noise pollution produced by a thermoelectric 
enerating station, 2:1735 (EUR-5360( Vol.1)) 
THERMOELECTRIC GENERATORS/RESEARCH PROGRAMS 
Program of thermoelectric generator testing and RTG 
de tion mechanisms evaluation. Progress report No. 17, 
2:341 (JPL-7) 
THERMOELECTRIC GENERATORS/SAFETY 
Preliminary safety analysis report and design review of the 2 
— thermoelectric generator, 2:338 (AD-A- 
THERMOELECTRIC GENERATORS/THERMAL SHIELDS 
Thermal stress evaluation of the Viking RTG heat shield, 2:336 
(ANSP-M-12) 
THERMOLUMINESCENT DOSEMETERS 
Physics, radiation. Fast neutron activation dosimetry with TLDs 
(CaSO,:Dy), 2:1397 
THERMONUCLEAR DEVICES 
See also BASEBALL DEVICES 
ORMAK DEVICES 
STELLARATORS 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/ASPECT RATIO 
a t-ratio equilibrium and stability, 2:2157 (UCID- 
17182) 
THERMONUCLEAR DEVICES/BEAM INJECTION HEATING 
In-depth heating by an intense relativistic electron beam, 2:2231 
THERMONUCLEAR DEVICES/ION BEAMS 
Ion bunching in electronic space-charge regions, 2:2240 
THERMONUCLEAR DEVICES/PLASMA SHEATH 
Minimum background plasma density for plasma-grounded e- 
beam targets, 2:2223 
THERMONUCLEAR FUELS/ABLATION 
Ablation-driven targets for electron-beam fusion: Density 
problem with very low-Z ablators, 2:2228 
THERMONUCLEAR FUELS/LASER IMPLOSIONS 
Advanced energy systems, 2:2227 (UCRL-52000-76-1) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/DESIGN 
Low activity blanket designs and heat transfer for experimental 
power reactors, 2:2220 (BNL-21564) 
THERMONUCLEAR REACTOR MATERIALS/PERMEABILITY 
Studies in fusion reactor technology. Progress report, June 1, 
1975-June 30, 1976 (Hydrogen permeation through first wall, 
radiolytic fuel production), 2:2235 (COO-3028-25) 
THERMONUCLEAR REACTOR MATERIALS/RESEARCH 
PROGRAMS 
rams of the Materials and Radiation Effects Branch, 2:2236 
(ERDA-76-83) 
Tokamak experimental power reactor, 2:2210 (ANL/CTR-76-2) 
THERMONUCLEAR REACTOR WALLS/CHEMICAL 
REACTIONS 
Chemical surface effects in CTR devices, 2:2237 (SAND-76- 


5738) 
THERMONUCLEAR REACTOR WALLS/CONFIGURATION 
Reduction of re-fluxing neutral particles into a CTR plasma by 
use of a honeycomb wall, 2:2238 
THERMONUCLEAR REACTOR WALLS/SPUTTERING 


Relative importance of surface a in CTR first-wall 
designs, 2:2234 (CONF-760209-27) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are .) 
See also THERMONUCLEAR REACTOR WALLS 
Chemical behavior of oxide fuels; vaporization and stoichiometry 
of carbide and nitride fuels; trapping by lithium in fusion 
reactors, 2:266 ( ANL-75-48) 
THERMONUCLEAR REACTORS/LASER IMPLOSIONS 
Commercial application of laser fusion, 2:2214 (LA-UR-76- 
1459) 
THERMONUCLEAR REACTORS/MEETINGS 
Radiation effects and tritium technology for fusion reactors. 
Report on the International Conference, Gatlinburg 
Tennessee, United States of America, 1-3 October 1 1975, 


2:2239 
THERMONUCLEAR REACTORS/PERFORMANCE 
Commercial application of laser fusion, 2:2214 (LA-UR-76- 
1459) 
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THERMONUCLEAR REACTORS/PHYSICAL RADIATION 
EFFECTS 


Radiation effects and tritium technology for fusion reactors. 
Report on the International Conference, Gatlinburg, 
— , United States of America, 1-3 October 1975, 

THERMONUCLEAR REACTORS/PLANNING 

Application of the partitive analytical forecasting (PAF) 
technique to the United States controlled thermonuclear 
research effort, 2:2216 

THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
rogress re , Jan -March 1976, 2:2209 
CTANLICTR: T6-2) si a 

Fusion power by magnetic confinement program plan. Volume I. 

Summary, 2:3213 (ERDA-76-1 10/1) 
THERMONUCLEAR REACTORS/SPECIFICATIONS 

Laser reactor (Patent; electromagnetic field heating and 

confinement system), 2:2218 
THERMONUCLEAR REACTORS/TRITIUM RECOVERY 

Radiation effects and tritium technology for fusion reactors. 
Report on the International Conference, Gatlinburg, 
Tennessee, United States of America, 1-3 October 1975, 
2:2239 

THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPLASTICS/MECHANICAL PROPERTIES 

Potential merits of thermoplastic composite materials for 

modular rim flywheels, 2:1087 (ERDA-76-85) 
THERMOPLASTICS/PHYSICAL PROPERTIES 

Potential merits of thermoplastic composite materials for 

modular rim flywheels, 2:1087 (ERDA-76-85) 
THIO COMPOUNDS 
* See ORGANIC SULFUR COMPOUNDS 
THIOETHERS 

See SULFIDES 
THIOLS 

See also CYSTEINE 

MEA 

THIOLS/CHEMICAL REACTION KINETICS 

Kinetics and mechanism of the conversion of a coordinated thiol 
to a coordinated disulfide by the one-equivalent oxidants 
neptunium( VI) and cobalt(III) in aqueous perchloric acid, 
2:1160 

THIOPHENE/REMOVAL 

Conceptual commercial design and commercial feasibility 
evaluation for clean boiler fuel facility. Volume I. Conceptual 
commercial design, 2:12 (FE-1772-13(Vol.1)) 

THORIUM/ATOM-MOLECULE COLLISIONS 

Survey of chemi-ionization reactions in accelerated atom-O, 

crossed-molecular beams, 2:1850 
THORIUM/CHEMICAL ANALYSIS 

Evaluation of an interlaboratory comparison involving 
P n- and silicon carbide-coated uranium-thorium 
carbide beads: Phase II, 2:267 (NBL-279) 

THORIUM 232 TARGET/PROTON REACTIONS 

Interaction of 28-GeV protons with thorium: Study of charge 

dispersions and mass yields, 2:206 
THORIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 

Annual progress report, May 1, 1975-Aril 30, 1976, 2:1026 
(UCSD-34P227XS5) 

THORIUM CARBIDES/PHYSICAL RADIATION EFFECTS 

HTGR fuels and core development program. Quarterly progress 
report for the period ending May 31, 1976, 2:591 (GA-A- 
13941) 

THORIUM COMPOUNDS/CRYSTAL STRUCTURE 

Crystal structure of K,Th(MoO,)s, 2:1104 

THORIUM NITRATES/THERMODYNAMIC PROPERTIES 

Partial molal entropy and heat capacity of the aqueous 
thorium(IV) ion. Thermochemistry of thorium nitrate 
a 2:1213 

THORIUM OXIDES/PHYSICAL RADIATION EFFECTS 

HTGR fuels and core development program. Quarterly progress 
report for the period ending May 31, 1976, 2:591 (GA-A- 
13941) 

THORIUM OXIDES/REPROCESSING 

Thorium utilization p' . Quarterly progress report for the 

period ending May 31, 1976, 2:280 (GA-A-13949) 
THORIUM OXIDES/SOLDERING 

Sodium-resistant solders for metal-ceramic joints (ThO, + 20 
mole percent yee (51 Fe, 48 Ni, 1 Cr)), 2 
(ANL-Trans-1061) 

THORIUM OXIDES/SORPTIVE PROPERTIES 

Effects of surface water on the adsorption of inert gases, 2:1211 

(CONF-760653-2) 
THORIUM RESERVES 
Views on uranium and thorium resources, 2:242 
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THROMBOCYTES 
See BLOOD PLATELETS 
THULIUM 175/ENERGY LEVELS 
Nuclear data sheets for A = 175, 2:2047 
THULIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. I. The rare 
earth chlorides, 2:1158 
THYMOCYTES/IMMUNE REACTIONS 
Facilitation of transplantation by serum factors. Progress report, 
April 1, 1975-March 31, 1976, 2:1597 (SAN-779XS5) 
THYMUS/BIOLOGICAL RADIATION EFFECTS 
Influence of ionizing radiation on the RNA metabolism. 
Communication 2. Kinetics of the breakdown of nuclear 
RNAs in the organs of irradiated rats (Gamma radiation), 
2:1672 (ERDA-tr-151) 
THYROID/BIOLOGICAL RADIATION EFFECTS 
Radioisotope studies utilizing a low level whole —_ counter 
and clinical eh mmond of activation analysis. Progress report 
(Nuclear medicine research studies), 2:1612 (ORO-2401-94) 
THY ROID/MONITORING 
Mercury-selenium association in persons exposed to inorganic 
mercury, 2:1570 (EUR-5360(Vol.1)) 
THYROID/RADIATION DOSES 
Radioiodine prediction model for nuclear tests (Radiation dose 
to human thyroid), 2:1493 (EPA-600/4-76-027) 
THYROID/RADIATION MONITORING 
Animal investigation he ton, 1972 annual report ('*4I, "Cs, 
Zr, Sr, **Pu, **Pu, 7Hg, U, °H in tissues), 2:1498 (NERC- 
LV-539-35 ) 
THYROID/RADIOCHEMICAL ANALYSIS 
Animal investigation program 1972 annual report (*"I, "Cs, 
SZr, Sr, Pu, **Pu, “Hg, U, 3H in tissues), 2:1498 (NERC- 
LV-539-35) 
TIDAL POWER PLANTS 
Potential of tidal and gulf stream power sources, 2:528 (NSF- 
RA-N-74-254) 
TIDAL POWER PLANTS/DESIGN 
Air engine (Patent), 2:531 
Tide-powered electrical generator (Patent), 2:529 
Water power machine and under sea, under water generator 
station (Patent), 2:530 
TIDAL WAVES 
See TSUNAMIS 
TIDE 
Circulation and exchange processes i> southeast Florida’s 
coastal lagoons, 2:1529 
Tides in Biscayne Bay, 2:1528 
TIME-REVERSAL INVARIANCE 
See T INVARIANCE 
TIN/EMISSION SPECTROSCOPY 
Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spectrography, 2:1135 (INER-0201) 
TIN/PION REACTIONS 
——— total cross sections in the (3, 3) resonance region, 


TIN/SUPERCONDUCTIVITY 
Operating conditions and shunting effects in small-size 
superconductors, 2:1029 
TIN 120 TARGET/PROTON REACTIONS 
Comparison of measured neutron spectra with predictions of an 
intranuclear-cascade model, 2:2030 
TIN ALLOYS/COMPRESSIBILITY 
Thermophysical properties of the ternary liquid-metal system tin- 
lead- cadmium, 2:1027 
TIN ALLOYS/CRITICAL CURRENT 
Effect of stress on the critical current of Nb;Sn multifilamentary 
composite wire, 2:1034 
TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
Influence of laser irradiation of niobium-base superconducting 
—— on the nature of changes in the critical temperature, 
TIN ALLOYS/SPECIFIC HEAT 
Thermophysical properties of the ternary liquid-metal system tin- 
lead- cadmium, 2:1027 
TIN ALLOYS/SUPERCONDUCTIVITY 
Annual progress report, May 1, 1975-Aril 30, 1976, 2:1026 
(UCSD-34P227X5) 
TIN OXIDES/CATALYTIC EFFECTS 
Removal of NO/sub x/ — by catalytic combustion 
reactions (On SnO,/ ~, 3 and Al,O,/Cn,O;), 2:973 
TIN SULFIDES/PHONO!) 
Inelastic neutron el studies of the phonon spectra of 
Chevrel-phase superconductors (SnMo,S,, PbMo,S,, Mo,Séz, 
Pb, zMose,), 2:1110 (CONF-760464-3) 


TITANIUM OXIDES/PHYSICAL RADIATION EFFECTS 


TISSUE-EQUIVALENT MATERIALS/PROTON DOSIMETRY 
Measurements of anti W in methane tissue-equivalent gas for 
protons, 2:2093 (BNL-21334) 
TISSUES 
See also BONE MARROW 
SKIN 


TISSUES/CHEMICAL ANALYSIS 
Regulations of enzymes in animals: effects of developmental 


processes, cancer and radiation. P: report X, 1 May 
1975-30 April 1976, 2:1598 (COO-3085-51) 
TISSUES/MICRODOSIMETRY 
Microdosimetric structure of HZE particle tracks in tissue, 
2:1667 (N-75-28696) 
TISSUES/RADIATION MONITORING 
Animal investigation tgs 1972 annual report (""I, '°7Cs, 
Zr, Sr, 3*Pu, Pu, Hg, U, 3H in tissues), 2:1498 (NERC- 
LV-539-35) 
TISSUES/RADIOCHEMICAL co ell iy mC 
as — tion program 1 ann report ( Ss, 
ne 2Pu, SH, U, 3H in tissues), 2:1498 (NERC- 
L¥.539.35) 
TITANATES/CHEMICAL PREPARATION 
Kinetics of formation of lead zirconate titanate, 2:1051 (LBL- 
5175) 
TITANATES/DIELECTRIC PROPERTIES 
Electrooptic properties of a ferroelectric (Pb, La)(Zr, Ti)O; 
with a broad phase transition, 2:1076 
TITANATES/OPTICAL PROPERTIES 
Electrooptic properties of a ferroelectric (Pb, La)(Zr, Ti)O 
with a broad phase transition, 2:1076 
TITANATES/SPECIFIC HEAT 
Annual p) report, May 1, 1975-Aril 30, 1976, 2:1026 
(UCSD-34P227X5) 
TITANIUM/ATOM-MOLECULE COLLISIONS 
Survey of chemi-ionization reactions in accelerated atom-O, 
crossed-molecular beams, 2:1850 
TITANIUM/EMISSION SPECTROSCOPY 
Determination of trace elements in uranium and aluminum by 
emission spectrographic methods, 2:1129 (INER-0202) 
TITANIUM/OXIDATION 
Kinetics of the reactive sputter deposition of titanium oxides, 
2:1042 
TITANIUM/PHASE STUDIES 
T-p diagram of hafnium and phase transitions in shock waves, 
2:993 (LA-tr-76-15) 
TITANIUM/PIONIC ATOMS 
New measurement of the w~ -meson mass, 2:1899 
TITANIUM/SPUTTERING 
Kinetics of the reactive sputter deposition of titanium oxides, 
2:1042 
TITANIUM 51/YRAST STATES 
Lifetimes of yrast states in *'Ti, **Ti, and **V, 2:2025 
TITANIUM 52/YRAST STATES 
Lifetimes of yrast states in *'Ti, °*Ti, and *V, 2:2025 
TITANIUM ALLOYS 
See also ALLOY-A-286 
ALLOY-IN-100 
INCONEL X750 
TITANIUM ALLOYS/CORROSION RESISTANCE 
Review of the early AP penetrator work at LASL which led to 
the selection of U-3/4 Ti alloy, 2:265 (LA-UR-76-1614) 
TITANIUM ALLOYS/ELASTICITY 
Theoretical and experimental determination of mechanical 
properties of superconducting composite wire (Nb Ti/C), 
2:1093 (ORNL/TM-5331) 
TITANIUM ALLOYS/MECHANICAL PROPERTIES 
Review of the early AP penetrator work at LASL which led to 
the selection of U-3/4 Ti alloy, 2:265 (LA-UR-76-1614) 
TITANIUM ALLOYS/PHASE TRANSFORMATIONS 
ee transformation and shape memory effect in Ni-Ti 
loy (50.3 at. percent Ni), 2:990 (LBL-5112) 
TITANIUM ALLOYS/SHAPE MEMORY 
Martensite transformation and shape memory effect in Ni-Ti 
alloy (50.3 at. percent Ni), 2:990 (LBL-5112) 
TITANIUM ALLOYS/SORPTIVE PROPERTIES 
Metal hydrides as hydrogen storage media and their applications, 
2:355 (BNL-21648) 
Metallurgical considerations in the production and use of FeTi 


al for hydro; , 2:354 (BNL-21539) 
ley: M C IBES/SORPTIVE PR PROPERTIES 


Cs and K - _—* carbides, 2:1074 
TITANIUM ANIUM HYDEIDES/DEGASSI 
Helium release from metal og 2:1112 (SAND-76-0339) 
EPOSITION 


TITANIUM OXIDES/D 
a the reactive sputter deposition of titanium oxides, 





TITANIUM OXIDES/PHYSICAL RADIATION EFFECTS 


TITANIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Role of electric field strength in laser of dielectric 
von mr 2:1080 (LA-UR-76-1593) 
of refractory oxide 


of a resistance 
2:1081 (LA-UR-76-1646) 


See NICOTIANA 
TOCOPHEROLS 
See VITAMIN E 
TOKAMAK DEVICES 
See also ATC DEVICES 
TOKAMAK DEVICES/CYCLOTRON INSTABILITY 
Lower hybrid instability driven by a spiraling ion beam, 2:2179 
(MATT-1268) 
TOKAMAK DEVICES/EMISSION SPECTRA 
Highly ionized atoms in tokamak discharges, 2:2152 
TOKAMAK DEVICES 
Role of impurities in 
plasmas, 2:2113 (CO 
TOKAMAK DEVIC 
Characteristics of hi teen nee tokamak ignition reactors, 2:2212 
TOKAMAK DEVICES/OPTIMIZATION 
Engineering technology (Tokamak engineering, modeling, 
tritium control), 2:2211 (ANL/CTR-76-2) 
TOKAMAK DEVICES/PINCH EFFECT 
Hydromagnetic stability of the Bennett pinch in a strong 
magnetic field, 2:2181 
TOKAMAK DEVICES/PLASMA CONFINEMENT 
M Ihydr roperties of the D tokamak 
controlled by ‘active fheld shaping, 2:2121 
— © aspects of counterst g-ion tokamak plasmas, 
2:2115 
TOKAMAK DEVICES/PLASMA DIAGNOSTICS 
Resonator method for determining plasma density for high 
densities and large ae Il. Use of mode suppressors to 
thin out the resonances of microwave resonators, 2:2137 
TOKAMAK DEVICES/PLASMA DRIFT 
Particle diffusion in toroidally symmetric systems, 2:2153 (EPRI- 
3) 
TOKAMAK DEVICES/PLASMA SIMULATION 
Relaxation instability in tokamaks, 2:2123 
TOKAMAK DEVICES/REVIEWS 
Controlled fusion and plasma physics. Report on the Seventh 
European Conference, Lausanne, Switzerland, 1-5 September 
1975, 2:2217 
TOKAMAK DEVICES/TRANSPORT THEORY 
Tokamak heat transport due to tearing modes, 2:2186 
TOKAMAK DEVICES/TRAPPED-PARTICLE INSTABILITY 
Marginal-stability calculation of electron temperature profiles in 
tokamaks, 2:2222 
Numerical study of the dissipative trapped-electron instability in 
tokamaks, 2:2175 (AD-A-013990/7ST) 
Residual trapped-ion instabilities in tokamaks, 2:2178 (MATT- 


1265) 
TOKAMAK TYPE REACTORS/DESIGN 
Tokamak experimental er reactor, 2:2210 (ANL/CTR-76-2) 
TOKAMAK TYPE REACTORS/ENGINEERING 
Tokamak experimental power reactor, 2:2210 (ANL/CTR-76-2) 
TONSILS 
See LYMPHATIC SYSTEM 
TOROIDAL THETA PINCH DEVICES/OPTIMIZATION 
Engineering — (Tokamak engineering, modeling, 
tritium control 211 (ANL/CTR-76-2) 
TOTAL ENERGY ‘SYSTEMS 
See also MIUS 
TOTAL ENERGY SYSTEMS/ENERGY CONSERVATION 
Energy conservation potential of modular integrated utility 
caliees (MIUS) (720-Unit garden apartment sent on 2:832 
(CONF-760906-13) 
TOTAL ENERGY SYSTEMS/RESEARCH PROGRAMS 
Solar total energy program semiannual report, October 1975- 
March 1976, 2:430 (SAND-76-0205) 
TOTAL FLOW SYSTEMS/EFFICIENCY 
Helical-rotor e: ications for geothermal energy 
conversion, 2:513 (U L-52043) 
TOWER FOCUS POWER PLANTS/CENTRAL RECEIVERS 
Central Receiver Solar Thermal Power System, Phase 1. CDRL 
Item 10. First quarterly technical progress report, 2:468 
(SAN-1108-76-1) 
TOWER FOCUS POWER PLANTS/CONTROL SYSTEMS 
Central Receiver Solar Thermal Power System, Phase 1. CDRL 
Item 10. First quarterly technical progress report, 2:468 
(SAN-1108-76-1) 
TOWER FOCUS POWER PLANTS/COST 
Status on a high temperature solar energy system, 2:470 
(SAND-74-8017) 


“a high temperature 
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TOWER FOCUS POWER PLANTS/DESIGN 
Central receiver solar thermal system. Phase 1, CDRL item 10. 
= quarterly technical progress report, 2:469 (SAN-1108- 


76-2) 
be FOCUS eae acre gen sonac STUDIES 
tatus ona temperature energy system, 2:470 
(SAND-74-8017) 
TOWER FOCUS POWER PLANTS/HELIOSTATS 
Preliminary report on simulation of a heliostat field, 2:471 
(ERDA-tr-158) 
TOWER FOCUS POWER PLANTS/THERMAL ENERGY 
STORAGE EQUIPMENT 
— rg tine Solar Thermal Power System, Phase 1. CDRL 
tem 10. First quarterly technical progress report, 2:468 
(SAN-1 108-7641 ) : r 
TOWN GAS/COMBUSTION KINETICS 
Theoretical and experimental study of turbulent diffusion flames 
in cylindrical furnaces, 2:1245 
TOWN GAS/FLAMES 
Measurement of mean and fluctuating temperature and of ion 
concentration in round free-jet turbulent diffusion and 
premixed flames (Town gas and methane flames), 2:399 
TOXICITY/INFORMATION CENTERS 
Toxicology Information Response Center literature search index, 
ber 1971-July 1975. I. 101-2100, 2:2259 


NL/TIRC-76/1) 
TION CENTERS 
Toxicology Information R Center literature search index, 
September 1971-July 1975. I. 101-2100, 2:2259 
(ORNL/TIRC-76/1) 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRANS 104 ELEMENTS 
See also ELEMENT 105 
ELEMENT 106 
TRANS 104 ELEMENTS/ALPHA DECAY 
Evidence for primordial superheavy elements, 2:2059 
Tables of binding energies of nucleons and energies of a and B 
decay of heavy-element isotopes (Z = 82 - 110), 2:2031 
(UCRL-Trans-1 1098) 
TRANS 104 ELEMENTS/BETA DECAY 
Tables of binding energies of nucleons and energies of a and B 
decay of heavy-element isotopes (Z = 82 - 110), 2:2031 
(UCRL-Trans-1 1098) 
TRANS 104 ELEMENTS/BINDING ENERGY 
Tables of binding energies of nucleons and energies of a and B 
oe wy-element isotopes (Z = 82 - 110), 2:2031 
(UCRL-Trans-1 1098) 
TRANS 104 ELEMENTS/X-RAY SPECTRA 
Evidence for primordial superheavy elements, 2:2059 
TRANSAMINASES 
See AMINOTRANSFERASES 
TRANSFERASES 
See also AMINOTRANSFERASES 
PHOSPHOTRANSFERASES 
TRANSFERASES/METABOLISM 
Regulations of re in — effects of developmental 
processes, cancer and radiation. Progress rt X, 1 May 
1975-30 April 1976, 2:1598 (COO-3085-51) 
TRANSFERASES/QUANTITATIVE CHEMICAL ANALYSIS 
Regulations of enzymes in animals: effects of developmental 
processes, cancer and radiation. Progress X, 1 May 
1975-30 April 1976, 2:1598 (COO-3085- 51) 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSITION ELEMENTS/DIFFUSION 
Basic research in crystalline and noncrystalline ceramic systems. 
Annual report, May 1, 1975-April 1, 1976, 2:1048 (COO- 
2390-10) 
TRANSPORT THEORY 
See also CHARGED-PARTICLE TRANSPORT THEORY 
GAMMA TRANSPORT THEORY 
NEUTRON TRANSPORT THEORY 
TRANSPORT THEORY/MONTE CARLO METHOD 
Monte Carlo variance reduction study, 2:2084 (N-75-29818) 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION migrteremen sone nd atten 
Transportation en conservation: to meet the 
objective. Summary of meeting held at Argonne National 
oie Illinois, February 12, 1976, 2:854 (ANL-76-XX- 


4) 
TRANSPORTATION SYSTEMS/REGULATIONS 
Update: DOT, OSHA, ANSI, and FMVSS, 2:174 
ELEMENTS 


See also PLUTONIUM 
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TRANSURANIUM ELEMENTS/ALPHA DECAY 
Tables of binding energies of nucleons and energies of a and B 
decay of heavy-element isotopes (Z = 82 - 110), 2:2031 
(UCRL-Trans-1 1098) 
TRANSURANIUM ELEMENTS/BETA DECAY 


Tables of binding energies of nucleons and energies of a and B 


decay of heavy-element isotopes (Z = 82 - 110), 2:2031 


(UCRL-Trans-1 1098) 
TRANSURANIUM ELEMENTS/BINDING ENERGY 

Tables of binding energies of nucleons and energies of a and B 
decay of heavy-element isotopes (Z = 82 - 110), 2:2031 
(UCRL-Trans-1 1098) 

TRANSURANIUM ELEMENTS/HEALTH HAZARDS 

Transuranium nuclides in the environment. Proceedings series. 
Proceedings of the symposium on transuranium nuclides in the 
environment, San Francisco, California, November 17-21, 
1975, 2:1515 (STI/PUB-410) 

TRANSURANIUM ELEMENTS/RADIOECOLOGICAL 

CONCENTRATION 

Contrasts between the marine and freshwater biological 
interactions of plutonium and americium (*°Pu, “!Am), 
2:1711 (COO-3563-33) 

Transuranium nuclides in the environment. Proceedings series. 
Proceedings of the symposium on transuranium nuclides in the 
environment, San Francisco, California, November 17-21, 
1975, 2:1515 (STI/PUB-410) 

TRAPPED ELECTRONS/SCAVENGING 

Role of H,O~ and D,O- in competitive electron trapping by the 
matrix and by cadmium(II) in sodium perchlorate aqueous 
glasses (Pulse irradiation at 77-160°K; effect Cd?*), 2:1201 

TRAPPED-PARTICLE INSTABILITY 
Residual trapped-ion instabilities in tokamaks, 2:2178 (MATT- 
1265) 
TRAUMA 
See INJURIES 
TRAUMATIC SHOCK 
See BIOLOGICAL SHOCK 
INJURIES 
TREAT REACTOR/REACTOR OPERATION 
Reactor Development Program, progress report, 2:752 (ANL- 
RDP-S0) 
TREES 
See also MANGROVES 
PINES 
TREES/GROWTH 

Multidisciplinary research program directed toward utilization of 
solar energy through bioconversion of renewable resources. 
Progress report, 2:461 (SRO-888-1) 

TREES/SURVIVAL TIME 

Nonradiation effects on natural vegetation from the Almendro 
underground nuclear detonation. Final report, 2:1519 (NVO- 
409-3 


-3) 
1,3,7-TRIMETHYLXANTHINE 
See CAFFEINE 
TRIPLET PARTICLES 
See QUARKS 
TRITIUM/DIFFUSION 
Non-labile tritium in Savannah River Plant pine trees, 2:1510 
(DP-1407) 
Tritium in the Savannah River estuary and adjacent marine 
waters, 2:1558 (DP-MS-75-122) 
TRITIUM/ISOTOPE SEPARATION 
Report on process design studies of a tritium recovery process 
oe temperature exchange with metal hydrides, 2:1163 
(BNL-21294) 
TRITIUM/ISOTOPIC EXCHANGE 
Detritiation plant of the Laue Longevin Institute (Design and 
operation of plant for removal of tritium and hydrogen from 
heavy water), 2:299 (DP-TR-4) 
Report on process design studies of a tritium recovery process 
“onl iz temperature exchange with metal hydrides, 2:1163 
21294) 
TRITIUM/LEACHING 
Tritium storage development. Progress report No. 6, September- 
December 1975 (Polymer impregnated tritiated concrete), 
2:306 (BNL-21348) 
TRITIUM/MATERIALS HANDLING 
Engineering tech (Tokamak engineering, modeling, 
tritium control), 11 (ANL/CTR-76-2) 
TRITIUM/PRODUCTION 
Tritium balance in high-temperature gas-cooled reactors, 2:605 
TRITIUM/RADIATION MONITORING 
Animal investigation program 1972 annual report (""I, "Cs, 
Zr, Sr, Pu, **Pu, Hg, U, °H in tissues), 2:1498 (NERC- 
LV-539-35) 


TUMOR CELLS/HEATING 


Environmental monitoring report for the Nevada Test Site and 
other test areas used for underground nuclear detonations, 
January-December 1975 (Gamma radiation, “*Xe, “Kr, 7H), 
2:1492 (EMSL-LV-539-4) 

TRITIUM/RADIOACTIVE WASTE PROCESSING 

Tritium waste control project progress report, October- 
December 1975 (Tritiated waste decontamination by 
molecular excitation; catalytic exchange detritiation studies; 
development of shipping containers for tritiated liquid waste), 
2:297 (MLM-2337) 

TRITIUM/RADIONUCLIDE KINETICS 

Non-labile tritium in Savannah River Plant pine trees, 2:1510 

(DP-1407) 
TRITIUM/RBE 

RBE of tritium radiation measured in mouse oocytes: increase at 

low exposure levels, 2:1707 
TRITIUM TARGET/PION REACTIONS 

Program in medium energy nuclear ye research. Technical 
progress report, 1 September 1975-31 August 1976 
(Summaries of research activities at Case Western Reserve 
University), 2:1888 (COO-2146-10) 

TRITON REACTIONS/CHARGE-EXCHANGE REACTIONS 

Energy levels of **Co, 2:2032 

Excitation of three isospin modes of the giant magnetic dipole 
resonance in mass 24 isobars, 2:2015 

TROJAN REACTOR/REACTOR INTERNALS 
Verification of neutron pad and 17 x 7 guide tube designs by 
rational tests on the Trojan I power plant, 2:575 
(WCAP-8780) 
TROPOSPHERE/RESEARCH PROGRAMS 

Measurement of airborne radioactivity and its meteorological 
application. Technical progress report, July 1, 1975-March 31, 
1976 (Cosmogenic radionuclide tracers for meteorological 
studies), 2:1464 (COO-3425-13) 

TROUT/PHYSIOLOGY 

Reprodctive biology of trout in a thermally enriched 
environment: the Firehole River of Yellowstone National 
Park. Second annual p' report, April 1, 1974-June 30, 
1976, 2:1718 (RLO-2228-T2-2) 

TRUCKS/DIESEL ENGINES 

Evaluation of diesel engine performance with intake vg exhaust 
system throttling. Volume II. Appendix I. Final 
November 1972-May 1974, 2:947 (DOT-TSC-OST.74- 
42(Vol.2)(App.1)) 

Evaluation of diesel engine performance with intake and exhaust 
system throttling. Volume I. Text and appendixes A through 
H. Final report, November 1972-May 1974, 2:948 (DOT-TSC- 
OST-74-42(Vol.1)(App.A-H)) 

TRYPTOPHAN/BIOCHEMICAL REACTION KINETICS 
Molecular events basic to cellular radiation response. Progress 
report, 2:1625 (COO-3335-24) 
TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TSUNAMIS 
Tides in Biscayne Bay, 2:1528 
TSUNAMIS/PROBABILITY 
Tsunamis induced by submarine slumpings off the coast of 
Israel, 2:759 (IA-LD-1-102) 
TTF-TCNQ 
( Tetrathiafulvalene tetracy inodimeth -) 
TTF-TCNO/LATTICE PARAMETERS 

Phonon dispersion and Kohn anomaly in tetrathiafulvalene- 

tetracyanoquinodimethane (TTF-TCNQ), 2:1113 
TUBES 

(For objects of tubular shape; not for DRIFT TUBES, 

ELECTRON TUBES or IMAGE STORAGE TUBES.) 
TUBES/COMPRESSIBLE FLOW 

Pulsatile flow through a tube containing rigid and distensible 

sections (Artery prosthetic tubing), 2:1606 (LA-UR-76-1355) 
TUBES/STANDARDS 

2-1/4-percent-chromium, |-percent-molybdenum alloy steel 
seamless tubes (ASME SA-213 with additional requirements), 
2:668 (RDT-M-3-33T(4-76)) 

TUBES/STRESS ANALYSIS 
Finite-element analysis of a thick-wall tube containing a crater- 
like surface flaw (LMFBR), 2:626 (ANL-76-63) 
TUBES (CONDUITS) 
See PIPES 
TUFF/PHYSICAL PROPERTIES 
Theoretical model for the pressure-volume relationshi = of tuffs 
various amounts of water (abstract), 2:1764 





containi 
TUMOR CEL) 
See also ASCITES TUMOR CELLS 
TUMOR CELLS/BIOLOGICAL RADIATION EFFECTS 
Content of DNA in cancerous tumours of the breast before and 
after large-fractionated irradiation, 2:1661 





TUMOR CELLS/HEATING 


TUMOR CELLS/HEATING 

Calculations of two-dimensional electric field and potential 

distributions around electrodes in conducting media, 2:1660 
TUMOR CELLS/PLOIDY 

Content of DNA in cancerous tumours of the breast before and 

after large-fractionated irradiation, 2:1661 
TUMORS 

See NEOPLASMS 
TUNDRA/LAND RECLAMATION 

Dynamics - the recovery of 
p , 2:1505 (ORO-4180-6) 

TUNG ATES) RYSTAL-PHASE TRANSFORMATIONS 

Stnthesis and polymorphism of crystals of r 

tungstate RbLa(WO,)., 2:1105 
TUNGSTATES/SEPARATION PROCESSES 

Electrochemical contaminant removal from aqueous media 
(Patent), 2:1137 

Electrochemical removal of fluoride ion from aqueous media 
(Patent), 2:1138 

TUNGSTEN/ATOM-MOLECULE COLLISIONS 

Survey of chemi-ionization reactions in accelerated atom-O, 

crossed-molecular beams, 2:1850 
TUNGSTEN/CHEMICAL ANALYSIS 

Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spect y, 2:1135 (INER-0201) 

TUNGSTEN SICAL RADIATION EFFECTS 

Measurements at 10.6 4m of damage threshold in germanium, 
copper, sodium chloride, and other optical materials at levels 
up to 10" W/cm?, 2:1044 (LA-UR-76-1616) 

TUNGSTEN 175/ENERGY LEVELS 
Nuclear data sheets for A = 175, 2:2047 
TUNGSTEN 190/BETA-MINUS DECAY 
New neutron-rich iso! : SW, 2:2055 
TUNGSTEN 190/ENERGY-LEVEL TRANSITIONS 
New neutron-rich isotope: 'W, 2:2055 
TUNGSTEN 190/ISOTOPE PRODUCTION 
New neutron-rich iso : MW, 2:2055 
TUNGSTEN COMPOUNDS/CHEMICAL PREPARATION 

X-ray and neutron diffraction studies on HW,(CO),( 
NO)(P(OCH;)3). A compound with a slightly asymmetric 
hydrogen bridge bond, 2:1173 

TUNGSTEN COMPOUNDS/STRUCTURAL CHEMICAL 

ANALYSIS 

X-ray and neutron diffraction studies on HW,(CO),( 
NO)(P(OCH;);). A compound with a slightly asymmetric 
hydrogen bridge bond, 2:1173 

TUNNELS/COST 

Cost comparison between Subterrene and current tunneling 
methods. Appendix A. Baseline cost analyses. Final report, 
2:1252 (PB-244482) 

Cost comparison between Subterrene and current tunneling 
methods. A ix B. Subterrene cost analyses. Final report, 
2:1253 (PB-244483) 

TUNNELS/EXCAVATION 

Cost comparison between Subterrene and current tunneling 

methods. Final report, 2:1251 (PB-244481) 
TUNNELS/STRESS ANALYSIS 

Method for stress determination in N, E, and T tunnels, Nevada 
Test Site, by hydraulic fracturing, with a comparison of 
overcoring methods, 2:1744 (USGS-474-222) 

TURBINE BLADES/AERODYNAMICS 

Experimental and analytical research on the aerodynamics of 
wind turbines. Mid-term technical report, June 1-December 
31, 1975, 2:535 (COO-2615-76-T-1) 

TURBINE BLADES/RESEARCH PROGRAMS 

Experimental and analytical research on the aerodynamics of 
wind turbines. Mid-term technical report, June !-December 
31, 1975, 2:535 (COO-2615-76-T-1) 

TURNOVER ‘(RADIONUCLID ES 
See RADIONUCLIDE KINETICS 
TWO-PHASE FLOW/MATHEMATICAL MODELS 
Geysering effects in LNG lines, 2:205 


tundra vegetation. Annual 
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UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHV AC SYSTEMS/ENVIRONMENTAL EFFECTS 
Power transmission lines: a future scenario, 2:912 
UHV AC SYSTEMS/FORECASTING 
Power transmission lines: a future scenario, 2:912 
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UHV AC SYSTEMS/RESEARCH PROGRAMS 
UHV transmission research in the USSR, 2:911 
UHV DC SYSTEMS/RESEARCH PROGRAMS 
UHV transmission research in the USSR, 2:911 
ULTRACOLD NEUTRONS/CONFINEMENT 
a ultracold neutrons in a vessel with a magnetic ‘‘wall’’, 


2: 
ULTRACOLD np pen wg ape 
Possible cause of anomalies in storage time of ultra-cold 
neutrons (Surface waves), 2:2092 (ORNL-tr-4129) 
ULTRAHIGH-SPEED PHOTOGRAPHY 
Optical/x-ray framing camera tube (For sub-100 psec frame 
period), 2:1415 (UCRL-77738) 
Pulsed laser ste’ hy of miniature exploding foils (3 ns 


reophotograp! 
res), 2:1257 (MLM-2341(OP)) 
NIC TESTING 


UL 
Dynamic variation of echo indications with moving probe 
m, 2:1370 (ORNL-tr-4150) 
UNDERGROUND MINING/DUSTS 
Dust suppression with water sprays during continuous coal 
—_ operations, 2:107 (BM- ete 
in new equipment and tec ues for protecting 
miners intensifies as production pe up, 2 2:51 
UNDERGROUND MINING/HAZARDS 
Physical description of coal mine explosions, 2:89 
UNDERGROUND MINING/MINING EQUIPMENT 
Design optimization in underground coal systems. Interim report, 
January-March 1976 (Longwall method), 2:78 (FE-1231-4) 
UNDERGROUND MINING/REGULATIONS 
Catalog of applications and permits pertaining to deep mining, 
coal processing, and related activities (West Virginia), 2:893 
(NP-20987) 
UNDERGROUND MINING/ROOFS 
= optimization in underground coal systems. Interim report, 
anuary-March 1976 (Longwall method), 2:78 (FE-1231-4) 
UNION CARBIDE WASTE PROCESSING SYSTEM 
See PUROX PYROLYSIS PROCESS 
UNITARITY/REVIEWS 
Tests of unitarity, 2:1913 (LBL-4885) 
UNITED ARAB EMIRATES/INTERNATIONAL COOPERATION 
Interdependence and the world energy picture (Arab nations 
and West), 2:897 
UNITED KINGDOM/ENERGY CONSUMPTION 
Economic aspects of energy conservation, 2:868 
UNITED KINGDOM/ENERGY POLICY 
and buildings, 2:861 
UNITED KINCDOM/PUBL: (C UTILITIES 
User evaluation of distribution system components, 2:187 
UNITED STATES OF AMERICA 


See USA 
UNIVERSE/AGE ESTIMATION 
Ratio of neutron capture cross sections for "*Os and '*’Os at 25 
keV neutron energy (Re-Os B-decay clock), 2:2051 
URACILS 
See also DEOXYURIDINE 
URACILS/DEUTERATION 
ESR study of radiation damage in pyrimidines. Progress report, 
August 1, 1975-April 1, 1976, 2:1185 (COO-2367-06) 
URANATES/THERMODYNAMIC PROPERTIES 
Chemical behavior of oxide fuels; vaporization and stoichiometry 
of carbide and nitride fuels; trapping by lithium in fusion 
reactors, 2:266 (ANL-75-48) 
URANIUM 
See also DEPLETED URANIUM 
ENRICHED URANIUM 
NATURAL URANIUM 
URANIUM/ABSORPTION SPECTRA 
Radiative lifetimes, absorption cross sections, and the 
observation of new high-lying cdd levels of **U using 
multi laser photoionization, 2:1813 
URANIUM/ALPHA. REACTIONS 
Neutron pickup by alpha particles to unbound states, 2:2011 
URANIUM/ATOM-MOLECULE COLLISIONS 
Survey of chemi-ionization reactions in accelerated atom-O, 
crossed-molecular beams, 2:1850 
URANIUM/CHEMICAL ANALYSIS 
Determination of trace elements in uranium and aluminum by 
emission rographic methods, 2:1129 (INER-0202) 
valuation of an interlaboratory comparison involving 
- and silicon carbide-coated uranium-thorium 
carbide beads: Phase II, 2:267 (NBL-279) 
URANIUM/CONTAINMENT 
Containment of plutonium and uranium, 2:285 (LA-UR-76- 


1456) 
URANIUM/DEMAND FACTORS 
Domestic and foreign uranium requirements, 1975-2000, 2:287 
(GJO-108(75)) 
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Uranium - recent developments and future outlook, 2:240 (INIS- 


mf-3090) 
URANIUM/DIFFUSION 

Diffusion phenomena in actinide compou U diffusion in UO. 
and UC; Pu diffusion in (U,Pu)O,), PS 384 (CEA-CONF-3073} 

The mechanisms of element redistribution in a nuclear fuel 
irradiated at high temperature ((U,Pu)O,), 2:712 (CEA- 
CONF-3075) 

URANIUM/ENERGY LEVELS 

Radiative lifetimes, ee cross sections, and the 
observation of new high-lying odd levels of **U using 
multistep laser photoionization, 2:1813 

URANIUM NVIRONMENTAL EFFECTS 
-term ecological effects of exposure to uranium, 2:1514 
(LA-6269) 
URANIUM/EXPLORATION 

Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending December 31, 1975, 2:846 (GJBX-11(76)) 

URANIUM/FLUORESCENCE 
Angular ndence of fluorescent x rays, 2:1854 
URANIUM/FLUORESCENCE SPECTROSCOPY 
Fluorometric determination of uranium in environmental 
materials, 2:1130 —— 
URANIUM/FLUORINATI 
Conceptual d of a - fluorinator experimental 
facility (CFEF), 2:282 (ORNL/TM-5253) 
URANIUM/MARKET 
Uranium market activities, 2:288 (GJO-108(75)) 
URANIUM/MESIC ATOMS 
Resonance effects in mesic atoms, 2:1822 
URANIUM/MINING 

Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending December 31, 1975, 2:846 (GJBX-11(76)) 

URANIUM/NITROGEN 14 REACTIONS 
Interaction of 2.0-, 3.9-, and 29-GeV "4N ions with U, Bi, Au, 
and Ag: Track detector study, 2:2057 
URANIUM/PHOTOIONIZATION 
Angular dependence of fluorescent x rays, 2:1854 
URANIUM/PRODUCTION 
a — and production capability, 2:237 (GJO- 
108(75)) 
URANIUM/PROSPECTING 
I and st -sediment survey (NURE). 
Preliminary report on the Walker River Basin Study 
(California/Nevada) (ERDA’s National Uranium Resources 
Evaluation Program), 2:252 (UCID-16911-P-1) 

Hydrogeochemical and stream sediment survey of the National 
Uranium Resource Evaluation Program report, 
October-December 1975, 2:250 (LA-6346-P ) 

ig ical and — sediment — of the National 
Uranium Resource Evaluation Program. Progress report, 
January-March 1976, 2:251 (LA-6369-PR) 

Hydrogeochemical and stream-sediment survey (NURE). 
Preliminary report on the Winnemucca Dry Lake Basin pilot 
study (Nevada) (15 known uranium occurrences), 2:253 
(UCID- 16911-P-2) 

Hyd ical and stream-sediment survey (NURE). 
‘Preliminary report on the Smoke Creek Desert Basin pilot 
study (Nevada), 2:254 (UCID-16911-P-3) 

Hydrogeochemical and stream-sediment survey (NURE). 
Preliminary (a on the Cave Valley Basin pilot study 
(Nevada), 2:255 (UCID-16911-P-4) 

Hydrogeochemical and stream-sediment survey (NURE). 
Preliminary rt on the Roach Lake Basin pilot study 
(Nevada), 4256 6 (UCID-16911-P-5) 

= “¥ radiogenic heat measurements for uranium exploration, 


ee mcg onl cist, 1 
Ani investi 1 annual report ("*"I, ""Cs, 
Zr, Sr, ba pa ee, U, 3H in tissues), 2: 1498 (NERC- 
LV-539-35) 
URANIUM/RESOURCES 
Potential resources, 2:234 (GJO-108(75)) 
URANIUM 233/TRANSPORT 
RF container (29 Aug 1975) Leg ey | Materials) (Rocky 
Flats (RF) container; 3 drawings), 2:1289 (CAPE-2473) 
URANIUM 235 5/ELECTROMAGNETIC ISOTOPE SEPARATION 
Method and tus for separation of ions from a plasma 
(Patent), 2: 
URANIUM 235/GAMMA SPECTROSCOPY 
Determination of **U, **U, and "Np in aluminum metal by 
4 , 2:1127 (KY-669) 
URANIUM 235/LASER ISOTOPE SEPARATION 
“a ~ for separation of ions from a plasma 
atent), 2: 











URANIUM DIOXIDE/ELASTICITY 


URANIUM 235/NEUTRON REACTIONS 
Search for evidence of antineutrino decays. II, 2:2067 
URANIUM 235/TRANSPORT 
RF container (29 Aug 1975) ( mgs | Materials) (Rocky 
Flats (RF) container; 3 drawings), 2:1289 (CAPE-2473) 
URANIUM 238/GA AMMA OSC 
Determination of ™*U, **U, and *’Np in aluminum metal by 


ma spectro , 2:1127 (KY-669) 
URANIUM 238 TARGET/ENERGY LEVELS 
Irregularity in the behavior of the radiative force function in 


, 2:2058 
URANIUM 238 TARGET/NEUTRON REACTIONS 
High resolution measurement of the **U to **U fission cross 
section ratio between 2 Mev and 25 MeV, 2:2065 (CONF- 


760647-3) 
URANIUM 238 TARGET/PHOTONUCLEAR REACTIONS 
er in the behavior of the radiative force function in 
72058 


URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/SPECIFIC HEAT 
Annual progress report, May 1, 1975-Aril 30, 1976, 2:1026 
(UCSD-34P227X5) 
URANIUM BASE ALLOYS/CORROSION RESISTANCE 
Review of the ery A penetrator work at LASL which led to 
the selection of U-3/4 Ti alloy, 2:265 (LA-UR-76-1614) 
URANIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Effects of heat treatment on the microstructure and mechanical 
rties of U-0.75 wt % Ti, 2:1011 (SAND-75-0599) 
— of the early AP penetrator work at LASL which led to 
the selection of U-3/4 Ti alloy, 2:265 (LA-UR-76-1614) 
URANIUM BASE ALLOYS/MICROSTRUCTURE 
Effects of heat treatment on the microstructure and mechanical 
properties of U-0.75 wt % Ti, 2:1011 (SAND-75-0599) 
URANIUM CARBIDES/EVAPORATION 
Chemical behavior of oxide fuels; vaporization and stoichiometry 
of carbide and nitride fuels; trapping by lithium in fusion 
reactors, 2:266 (ANL-75-48) 
URANIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
Advanced fast reactor fuels program. First annual 
1975, July 1, 1974-June 30, 1975, 2:648 (LA-6353- PR) 
Diffusion phenomena i in actinide compounds (U diffusion in UO, 
and UC; Pu diffusion in (U,Pu)O,), 2:584 (CEA-CONF-3073) 
HTGR fuels and core development p' . Quarterly p 
report for the period ending May a 1976, 2:591 (GA-A- 
13941) 
Some observations on the microstructure of mixed carbide fuel 
irradiated up to 10% burn-up of heavy atoms, 2:1083 
URANIUM CARBIDES/THERMODYNAMIC oe none 
Advanced fast reactor fuels program. First annual ~~ Tl 
1975, July 1, 1974-June 30, 1975, 2:648 (LA-6353-PR) 
URANIUM COMPL’ EXES/GROUND STATES 
Magnetic susceptibilities of uranocenes with hydrocarbon 
substituents and their electronic ground states, 2:1212 
URANIUM COMPLEXES/MAGNETIC SUSCEPTIBILITY 
Magnetic susceptibilities of uranocenes with hydrocarbon 
substituents and their electronic ground states, 2:1212 
URANIUM DEPOSITS/EXPLORATION 
ical aspects of foreign and domestic uranium deposits and 
their bearing on exploration, 2:236 (GJO-108(75 ») 
Uranium reserves and e m activity, 2:235  rataiees 
URANIUM DEPOSITS/G MICAL SURVEYS 
aye hydrogeochemical data management system, 2:233 
(DP-1432) 
URANIUM DEPOSITS/GEOLOGY 
of foreign and domestic uranium deposits and 
their bearing on e |» 2:236 (GJO-108(75)) 
of the Cannonball Formation (Paleocene) in the 
Williston basin, with reference to uranium ,otential. Report of 
investi No. 57, 2:239 ee ae ) 
URANIU DEPOSITS/INFORMATI SYSTEMS 
NURE contracted activities and ieomaien dissemination 
— Uranium Resource Evaluation), 2:247 (GJO- 
108(75)) 
URANIUM DEPOSITS/NEUTRON-NEUTRON LOGGING 
Uranium assay logging using a pulsed 14-MeV neutron source 
and detection of delayed fission neutrons, 2:257 
URANIUM DEPOS ING 
NURE contracted activities and information dissemination 
Perera) Uranium Resource Evaluation), 2:247 (GJO- 
Savannah River Laboratory quarterly es. oem January-March 
1976 (National Uranium Resonance uation Program), 
2:245 (DPST-76-138-1) 
IRANIUM DIOXIDE/CRYSTAL FIELD 
—— study of UO,: Antiferromagnetic state, 





URANIUM DIOXIDE/ELASTICITY 


URANIUM DIOXIDE/ELASTICITY 
Elastic properties of UO, at high pressure, 2:1065 
URANIUM ee ae CONDUCTIVITY 
Basic research in crystalline and noncrystalline 
Annual report, May 1, 1975-April 1, 1976, 2:1048 048 (COO! 


2390-10) 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 

Diffusion phenomena in actinide compounds (U diffusion in UO, 
and UC; Pu diffusion in (U,Pu)O,), 2:584 (CEA-CONF-3073) 

Diffusion phenomena in actinide compounds (U diffusion in UO, 
and UC; Pu diffusion in (U,Pu)O,), 2:584 (CEA-CONF-3073) 

HTGR fuels and core development program. Quarterly progress 
ma the period ending May 31, 1976, 2:591 (GA- A- 

1 

The mechanisms of element redistribution in a nuclear fuel 
irradiated at high temperature ((U,Pu)O,), 2:712 (CEA- 
CONF-3075) 

UO,-PuO, fuel pin capsule-irradiations of the test series FR 2-Sa. 
Evaluation a examination results, 2:656 
(EURFNR-1281) 

URANIUM DIOXIDE/RADIATION EFFECTS 

Chemical behavior of oxide fuels; vaporization and stoichiometry 
of carbide and nitride fuels; trapping by lithium in fusion 
reactors, 2:266 (ANL-75-48) 

URANIUM DIOXIDE/SINTERING 
Ceramic nuclear fuel pellets (Patent: UO, - —_. 2:718 
URANIUM DIOXIDE/FHERMAL CONDUCTIV' 

Quarterly technical progress report on water em safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, January-March 1976, 
2:747 (ANCR-NUREG-1315) 

URANIUM DIOXIDE/THERMODYNAMIC PROPERTIES 

Chemical behavior of oxide fuels; vaporization and stoichiometry 
of carbide and nitride fuels; trapping by lithium in fusion 
reactors, 2:266 (ANL-75-48) 

URANIUM DIOXIDE/VAPOR PRESSURE 

Calculation of vapor pressures of oxide fuels up to 5000 K in 
equilibrium and non-equilibrium evaporation, 2:789 
(EURFNR-1283) 

URANIUM FLUORIDES 
See also URANIUM HEXAFLUORIDE 
URANIUM FLUORIDES/INFRARED S 

Predicted infrared spectrum and the structure of the isolated 

UF, molecule, 2:1214 
URANIUM FLUORIDES/MOLECULAR STRUCTURE 

Predicted infrared spectrum and the structure of the isolated 

UF, molecule, 2:1214 
URANIUM HEXAFLUORIDE/ULTRAVIOLET SPECTRA 

Electronic and vibronic states of uranium hexafluoride in the gas 

and in the solid phase at very low temperatures, 2:1819 
URANIUM ISOTOPES/ISOTOPE RATIO 

Instruction manual for ORNL tandem high abundance sensitivity 
mass spectrometer, 2:1412 (ORNL/TM-5485) 

URANIUM ISOTOPES/ISOTOPE SEPARATION 

One-dimensional model for coaxial flowing streams with 
condensation (Deve for application to laser isotope 
separation), 2:263 (UCID-17112) 

Perspective on nuclear power and uranium enrichment, 2:260 
(K-GD-1442) 

pag on noge ISOTOPES/LASER ISOTOPE SEPARATION 
sotope separation process (Patent), 2:333 
URANIUM MINES/AIR POLLUTION 

Evaluation and control of radon daughter hazards in uranium 
mines, 2:1655 (NIOSH-75-117) 

URANIUM NITRIDES/INFRARED SPECTRA 

Identification of UN in Ar matrices, 2:1820 

URANIUM NITRIDES/PHYSICAL RADIATION cn 

Advanced fast reactor fuels p’ . First annual 1 hed 

1975, July 1, 1974-June 30, 1975, 26 = mana ett 
URANIUM NITRIDES/THERMODYN 

Advanced fast reactor fuels program. Pen pate preenge ~ td 

1975, July 1, 1974-June 30, 1975, 2:648 (LA-6353-PR) 
URANIUM ORES/EXPLORATION 

Uranium exploration, mining and milling proposal, Navajo 
Indian Reservation, New Mexico, 2:244 (DES-76- 
25(DRAFT)) 

URANIUM ORES/GEOCHEMICAL SURVEYS 
National Uranium ee Evaluation Program. 

and stream sediment survey in central 
United States. Second quarter FY 1976, October 1, 1975- 
December 31, 1975 (Central U.S.), 2: 248 (K-TL-524(Pt. 3)) 

National Uranium Resource Evaluation Program. 

Hydrogeochemical and stream sediment survey in central 

United States. Third « FY 1976, January 1, 1976-March 

31, 1976 (Central Us). 2: ), 2:249 (K-TL-524(Pt. 4)) 
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URANIUM ORES/MILLING 
Uranium exploration, mining and milling proposal, Navajo 
Indian Reservation, New Mexico, 2:244 (DES-76- 
25(DRAFT)) 
URANIUM ORES/MINING 
Uranium exploration, mining and mag 
Indian Reservation, New Mexico, 2:2 (DES 76. 
25(DRAFT)) 
Uranium supply and associated economics: a fifteen year 
outlook, 2:259 (GJO-108(75)) 
URANIUM ORES/ORE PROCESSING 
Production statistics, 2:258 (GJO-108(75)) 
Uranium supply and associated economics: a fifteen year 
outlook, 2:259 (GJO-108(75)) 
URANIUM ORES/PROSPECTING 
National uranium resource evaluation framework, scope, and 
progress, 2:246 (GJO-108(75)) 
URANIUM ORES/SURFACE MINING 
Production statistics, 2:258 (GJO-108(75)) 
URANIUM ORES/UNDERGROUND MINING 
Production statistics, 2:258 (GJO-108(75)) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES/NONDESTRUCTIVE ANALYSIS 
Nondestructive method for determining the a ratio 
in plutonium bearing oxide fuel (Electrochemical 
measurement of O potential), 2:1126 (EURFNR-1262) 
URANIUM OXIDES/VAPOR PRESSURE 
Calculation of vapor pressures of oxide fuels up to 5000 K in 
equilibrium and non-equilibrium evaporation, 2:789 
(EURFNR-1283) 
URANIUM PERCHLORATES/RADIOLYSIS 
Pulse radiolysis studies of uranium( VI), neptunium( VI), 
oe) and plutonium( VI) in aqueous perchlorate 
media, 2:1 
URANIUM PERCHLORATES/REDOX REACTIONS 
Pulse radiolysis studies of uranium( VI), neptunium(VI), 
neptunium(V), and plutonium( VI) in aqueous perchlorate 
media, 2:1207 
URANIUM RESERVES 
National uranium resource evaluation, preliminary report, 2:238 
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Uranium - recent developments and future outlook, 2:240 (INIS- 
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Uranium reserves and exploration activity, 2:235 (GJO-108(75)) 
Uranium resources of New Mexico, 2:241 (TM-192) 
Views on uranium and thorium resources, 2:242 
URANIUM RESERVES/REVIEWS 
Uranium resources and supply, 2:243 
URANYL COMPLEXES/ELECTRONIC STRUCTURE 
Effects of secondary ligands on the electronic structure of 
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URBAN AREAS/AIR POLLUTION 
Air pollution problems in Latin America, 2:1479 (EUR- 
5360( Vol.1)) 
Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 
Recapitulation of environmental exposures, 2:1475 (EUR- 
5360( Vol.1)) 

Respiratory symptoms and ventilatory capacity in a cohort of 
Londoners born in 1952-3, 2:1474 (EUR-5360( Vol.1)) 
Sampling, analysis, and composition of airborne particulate 

material in Belgium, 2:1476 (EUR-5360( Vol.1)) 
URBAN AREAS/ENVIRONMENTAL EFFECTS 
Biscayne Bay: urban growth and change, 2:1538 
ical history of the Biscayne Bay area, 2:1536 
Impact of works of man on the physical regime of Biscayne Bay, 
2:1539 
Man’s impact on sedimentary environments and processes, 
2:1541 
URBAN AREAS/GROWTH 
Biscayne Bay: urban growth and change, 2:1538 
Impact of works of man on the physical regime of Biscayne Bay, 
2:1539 
URBAN AREAS/HEALTH HAZARDS 
Energy and environment annual report 1974 (Environmental 
Research programs), 2:1467 (LBL-3253) 
URBAN AREAS/MONITORING 
Energy and environment annual report 1974 (Environmental 
Research ams), 2:1467 (LBL-3253) 
URBAN AREAS/POLLUTION 
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URBAN POPULATIONS/HEALTH HAZARDS 
Toxicologic assessment of the health effect of sulphur dioxide 
and sulfate particulates, 2:1733 (EUR-5360(Vol.1)) 
URINE/CHEMICAL ANALYSIS 
Ratio between postradiation excretion of deoxyuridine and the 
mitotic index of cells of the hemopoietic tissue (Gamma 
radiation, mice), 2:1690 (ERDA-tr-151) 
URINE/EXCRETION 
Practical methods of dose reduction to the bladder wall, 2:1702 
(CONF-760444-9) 
US ERDA/BUDGETS 
Some solar and conservation efforts will double under fiscal '77 
budget, 2:844 
US ERDA/ENERGY CONSERVATION 
Federal loan guarantee programs: a literature search and 
commentary, 2:858 (TID-27082) 
US ERDA/ENERGY POLICY 
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US ERDA/ENERGY SOURCES 
Federal loan guarantee programs: a literature search and 
commentary, 2:858 (TID-27082) 
US ERDA/RESEARCH PROGRAMS 
Coal conversion and utilization R and D in ERDA, 2:39 
Fossil Energy Research Program of the Energy Research and 
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National plan for energy research, development and 
demonstration: creating energy choices for the future. Volume 
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Nuclear Regulatory Commission issuances, 2:665 (NRCI-76/4) 
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USA/DISTRICT HEATING 
Technical and economic aspects of potential U.S. district heating 
systems, 2:831 (BNL-21287) 
USA/ELECTRIC POWER 
Is growth really (ELECTRIC models), 2:908 
USA/ENERGY CONSERVATION 
Federal loan guarantee programs: a literature search and 
commentary, 2:858 (TID-27082) 
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Role of regional analysis in the formulation of energy policy: the 
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Possibilities for increased unde ind gas sto along the 
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Present and near-future demand for energy in the United States, 
2:876 (BNL-21236) 
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Regional energy system for the planning and optimization of 
national scenarios (RESPONS). Final report. Clean coal 
or source-to-use economics project, 2:892 (ERDA-76- 
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a creating ener; ‘choices for the future. Volume 
2. Program implementation, 2:841 (ERDA-76-1(Vol.2)) 
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2:888 
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Present and near-future demand for energy in the United States, 
2:876 (BNL-21236) 

Year 2000: energy enough, 2:877 

USA/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment survey of the National 
Uranium Resource Evaluation Program. Progress report, 
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Hydrogeochemical and stream sediment survey of the National 
Uranium Resource Evaluatio Ye oo Progress report. 
January-March 1976, 2:251 (LA-6369-PR) 

Savannah River Laboratory quarterly report, January-March 
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USA/GEOTHERMAL RESOURCES 

Methodology for ranking geothermal reservoirs in non-electric 
industrial applications, 2:500 (MTR-7241) 

Study of geothermal prospects in the western United States, 
2:501 (NP-20997) 

USA/INTERNATIONAL COOPERATION 

Interdependence and the world energy picture (Arab nations 
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Natural resource management information systems: a guide to 
design, 2:2261 (TID-27039) 
USA/LEGISLATION 
Energy and environment: which is undermining which, 2:887 
USA/MINERAL RESOURCES 
National uranium resource evaluation framework, scope, and 
progress, 2:246 (GJO-108(75)) 
USA/NATURAL GAS 

Intrastate natural gas prices of FPC jurisdictional natural gas 
companies selling more than one million MCF per year in 
interstate commerce: summary by state and FPC gas pricing 
area, July to December 1975, 2:899 

USA/NATURAL GAS DEPOSITS 

SNG supply and demand, 2:177 

USA/NATURAL GAS INDUSTRY 

Intrastate natural gas prices of FPC jurisdictional natural gas 
companies selling more than one million MCF per year in 
interstate commerce: summary by state and FPC gas pricing 
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USA/NUCLEAR ENERGY 

Nuclear fuels policy. Report of the Atlantic Council’s Nuclear 

Fuels Policy Working Group (Book), 2:849 
USA/NUCL POWER 

Considerations of importance to decisions on an alternate 
nuclear program, 2:654 

Summary of presentation on advance converter strategy in the 
U.S., 2:555 

USA/OIL. FIELDS 

Preliminary field test recommendations and prospective crude 
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USA/PETROLEUM DEPOSITS 
Management of and plans for the Naval petroleum reserves, 
2:898 
USA/POWER GENERATION 
Staff report on projected 1976 summer load-power supply 
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USA/POWER TRANSMISSION 
UHV transmission research in the USSR, 2:911 
USA/RESEARCH PROGRAMS 
National patterns of R and D resources 
the United States, 1953-1975, 2:842 
USA/RESOURCES 
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USA/URANIUM ORES 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment survey in central 
United States. Second quarter FY 1976, October 1, 1975- 
December 31, 1975 (Central U: S.), 2:248 (K-TL-524(Pt.3)) 
National Uranium Resource Evaluation 
Hydrogeochemical and stream sediment survey in central 
United States. Third Yee FY 1976, January 1, 1976-March 
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Potential resources, 2:234 (GJO-108(75)) 
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Uranium resources and supply, 2:243 
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USSR/COAL GASIFICATION 
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USSR/POWER TRANSMISSION 
UHV transmission research in the USSR, 2:911 
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Dose-response relationships linking short-term air pollution 
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UTAH/GEOLOGICAL. SURVEYS 
Cretaceous and tertiary formations of the Book Cliffs, Carbon, 
Emery, and Grand Counties, Utah, and Garfield and Mesa 
Counties, Colorado. Geological Survey professional paper 332, 
2:1743 (NP-20967) 
UTAH/GEOTHERMAL RESOURCES 
Study of geothermal prospects in the western United States, 
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UTAH/URANIUM 
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VANADIUM/ATOM-MOLECULE COLLISIONS 
Surety of chemi-ionization reactions in accelerated atom-O, 
lar beams, 2:1850 
VANADIUM/EMISSION SPECTROSC 
Determination of the impurities in some pure metals, alloys, 
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spectrography, 2:1135 (INER-0201) 
VANADIUM/PHYSICAL RADIATION EFFECTS 
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VANADIUM/SORPTIVE PROPERTIES 
Metal hydrides as hydrogen storage media and their applications, 
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VANADIUM 52/YRAST STATES 
Lifetimes of yrast states in *'Ti, *Ti, and *V, 2:2025 
VANADIUM HYDRIDES/ISOTOPIC EXCHANGE 
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VANADIUM OXIDES/COLOR 
Features of the optical properties of vanadium dioxide films near 
the semiconductor-metal phase transition, 2:1073 
VANADIUM OXIDES/CRYSTAL-PHASE TRANSFORMATIONS 
Features of the optical properties of vanadium dioxide films near 
the semiconductor-metal phase transition, 2:1073 
VANADIUM OXIDES/REFLECTIVITY 
Features of the optical properties of vanadium dioxide films near 
the semiconductor-metal phase transition, 2:1073 
VAPOR JET EJECTORS/MATHEMATICAL MODELS 
Limiting values of the condensation injector, 2:921 (SFB-MHD- 
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VAPORIZATION 
See EVAPORATION 

VAPORS 
See also WATER VAPOR 

VAPORS/HAZARDS 

Considerations relating to fire protection requirements for LNG 

plants, 2:164 
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VASOPRESSIN/BIOCHEMICAL REACTION KINETICS 
Molecular events basic to cellular radiation response. Progress 
» 2:1625 (COO-3335-24) 
v— co enn ae appa b per ead 
ular events basic to cellular radiation response. Progress 
» 2:1625 (COO-3335-24) 
FIELDS/SYMMETRY GROUPS 


Spinor gauge superfield, 2:1974 
VECTOR MESONS 


(Mesons with spin-one.) 
VECTOR MESONS/LEPTONIC DECAY 
-phi-psi current-mixing angles and mass formulas from SU(4) 
—— sum rules (Electron-pair partial widths), 
Photoproduction and leptonic decays of vector mesons, 2:1883 
VECTOR MESONS/MASS FORMULAE 
-phi-psi current-mixing angles and mass formulas from SU(4) 
eee nm sum rules (Electron-pair partial widths), 
VECTOR MESONS/PARTICLE WIDTHS 
@-phi-psi current-mixing angles and mass formulas from SU(4) 
spectral-function sum rules (Electron-pair partial widths), 
2:1963 
VECTOR MESONS/PHOTOPRODUCTION 
Photoproduction and leptonic decays of vector mesons, 2:1883 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/DIESEL ENGINES 
Direct water injection cooling for military engines and effects on 
the diesel cycle, 2:946 
VEHICLES/FUEL CONSUMPTION 
Conservation of fuel, oil, and anti-freeze: a panel discussion, 
2:938 
VEHICLES/FUEL ECONOMY 
Effective steps in reducing fuel usage, 2:939 
VEHICLES/LUBRICATING OILS 
Conservation of fuel, oil, and anti-freeze: a panel discussion, 
2:938 
VENOMS/RADIOSENSITIVITY EFFECTS 
Radioprotective properties of venoms of snakes of Central Asia 
(Gamma radiation, mice, rats), 2:1688 (ERDA-tr-151) 
VENTILATION/ENERGY CONSERVATION 
Energy reduction in Europe, 2:932 (CONF-760463-1) 
VERSENE 
See EDTA 
VERTICAL AXIS TURBINES 
Wind driven mechanical drive (Patent), 2:540 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VESTIBULAR APPARATUS/INJURIES 
Report of the conference on the physiological effects of impact 
waves held at the Institute of St. Louis, France, March 17, 
1972, 2:1617 (LF-tr-99) 
VIBRATIONAL BAND 
See VIBRATIONAL STATES 
VIBRATIONAL STATES/ENERGY TRANSFER 
Vibration to translation energy transfer from excited 
lobutane chemically activated by nuclear recoil reaction, 
2:1210 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
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Annual report for year 1975 (Division of Mines and Quarries), 
2:835 
VIRGINIA/NATURAL GAS INDUSTRY 
Start-up and operating experience of an SNG plant: 
Commonwealth Natural Gas, 2:394 
VIRUSES 
See also ADENOVIRUS 
BACTERIOPHAGES 
VIRUSES/BIOCHEMICAL REACTION KINETICS 
Lae nec and efficiency of RNA translation, 2:1589 
hemistry of ribonucleic acids. 
report, March ch 1974-March 1975 (UV radiation), 2:1582 
(RLO-2225-T15-20) 
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VIRUSES/BIOLOGICAL EFFECTS 
Effect of radiation on normal hematopoiesis and on viral 
induced cancers of the age ee system. Three-year 
technical progress re rete t 1, — 30, 1976 (X 
radiation, mice), 2:1 -3097-16 ) 
VIRUSES/BIOLOGICAL RADIATION EFFECTS 
Radiation and biophysical studies on cells and viruses. Progress 
report, 1 April 1975-31 March 1976 (Gamma radiation, 
icle beams, alpha particles), 2:1632 (ORO-2832-171) 
VIRUSES/HEALTH HAZARDS 
Virus studies in Biscayne Bay, 2:1551 
VIRUSES/PHOTOCHE ISTRY 
Photobiology and photochemistry of ribonucleic acids. Progress 
report, March 1974-March 1975 (UV radiation), 2:1582 
(RLO-2225-T15-20) 
VISCOUS FLOW/NUMERICAL SOLUTION 
Computation of two-dimensional, viscous nozzle flow, 2:1365 
VITAMIN B-2 
See RIBOFLAVIN 
VITAMIN D/METABOLISM 
Control of renal vitamin D hydroxylases in birds by sex 
hormones, 2:1603 
VITAMIN E/BIOLOGICAL EFFECTS 
Energy and environment annual report 1974 (Environmental 
Research $), 2:1467 (LBL-3253) 
VITAMIN E/LUMINESCENCE 
Role of tocopherol in radiation damage to Pisum sativum, 
2:1653 (ERDA-tr-151) 
VITAMIN E/RADIOSENSITIVITY EFFECTS 
Role of tocopherol in radiation damage to Pisum sativum, 
2:1653 (ERDA-tr-151) 
VOCABULARY (CONTROLLED) 
See STANDARDIZED TERMINOLOGY 
VOID COEFFICIENT 
Coolant void effects in neutron multiplying media (BWR), 2:567 
VOIDS/STRUCTURAL MODELS 
Models of slow intergranular void growth due to void surface 
and grain boundary self-diffusion, 2:999 (COO-3084/42) 
VOLCANOES/ASHES 
Application of nuclear energy to agriculture. Final report, 
2:1649 (COO-2505-06) 
VOLCANOES/FUMAROLIC FLUIDS 
Composition of the magmatic gas of Kilauea and its behavior in 
the near surface environment, 2:1746 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VRAIN REACTOR 
Mechanical tests of full-size Fort St. Vrain fuel blocks, 2:589 
(GA-A-13917) 
VRAIN REACTOR/CONTROL ROD DRIVES 
Fort St. Vrain startup test A4 control rod drive and orifice test, 
2:587 (GA-A-13522) 
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W BOSON 
See INTERMEDIATE BOSONS 
WASHINGTON/URANIUM 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending December 31, 1975, 2:846 (GJBX-11(76)) 
WASTE HEAT 
Technical and economic aspects of potential U.S. district heating 
walle aad 2:831 oe 21287) 


See also ANAEROBIC DIGESTION 
MATERIALS RECOVERY 
PUROX PYROLYSIS PROCESS 
RADIOACTIVE WASTE PROCESSING 
WASTE PROCESSING/COMBUSTION 
Method and device for incinerating radioactive wastes and 
preparing burnable wastes for non-polluting storage (Patent), 
2:300 


WASTE PROCESSING/ECONOMICS 
mie from municipal refuse: a comparison of ten processes. 
ene an Technology Center of Columbia University study), 


WASTE. ‘PROCESSING/ENVIRONMENTAL EFFECTS 
Energy from municipal refuse: a comparison of ten processes. 
= Technology Center of Columbia University study), 


WASTE PROCESSING/MATERIALS RECOVERY 
Fresh water from sewage on Long Island, 2:1542 (BNL-21371) 
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WASTE PROCESSING PLANTS/EXPLOSIONS 
Assessment of explosion hazards in refuse shredders, 2:1377 
(ERDA-76-71) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER/DECONTAMINATION 
Electrochemical contaminant removal from aqueous media 
(Patent), 2:1137 
Electrochemical removal of fluoride ion from aqueous media 
(Patent), 2:1138 
WASTE WATER/ENVIRONMENTAL EFFECTS 
Cost sharing to induce efficient techniques of abating wastewater 
pollution, 2:1548 
WATER 
See also DRINKING WATER 
FEEDWATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/CHEMICAL REACTIONS 
Ab initio potential surface calculations for the H + H,O and H + 
HF hydrogen atom exchange reactions, 2:1147 (MLM- 
2332(OP)) 
WATER/ELECTRONIC STRUCTURE 
A theory of self-consistent electron pairs. Computational 
methods and preliminary applications, 2:1857 
WATER/ENERGY STORAGE 
MIUS systems analysis: the effects of thermal energy storage and 
solid waste incineration options on MIUS cost and fuel 
consumption (Water for thermal energy storage (TES)), 2:833 
(ORNL/HUD/MIUS-26) 
WATER/PHASE STUDIES 
Vapor-liquid-solid phase equilibria of radioactive sodium salt 
wastes at Hanford, 2:305 (ARH-ST-133) 
WATER/RADIATION MONITORING 
Environmental monitoring report for the Nevada Test Site and 
other test areas used for underground nuclear detonations, 
Jan -December 1975 (Gamma radiation, ™Xe, Kr, 3H), 
2:1492 (EMSL-LV-539-4) 
WATER/RADIOLYSIS 
One electron transfer redox potentials of free radicals. I. The 
formation of CrO?,* in the reaction of Cr**+ + O, in aqueous 
acid solutions. Progress report, September 1, 1975-July 1, 
1976 (S-mev electrons), 2:1189 (COO-3221-39) 
Yield and decay of the hydrated electron from 100 ps to 3 ns 
(20-22 MeV electrons), 2:1199 
WATER/THERMODYNAMIC PROPERTIES 
University of Utah Direct Contact Geothermal Power Project 
report. A computer program for determining the 
thermodynamic properties of water, 2:524 (UTEC-ME-76- 
171) 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
SGHWR REACTOR 
WATER COOLED REACTORS/FUEL CYCLE 
Characteriztion of particulate plutonium released in fuel cycle 
rations, 2:1487 (ANL-75-78) 
WATER CURRENT POWER GENERATORS/DESIGN 
Water power machine and under sea, under water generator 
station (Patent), 2:530 
WATER HEATERS 
See also ANNUAL CYCLE ENERGY SYSTEM 
WATER HEATERS/ENERGY CONSUMPTION 
Energy consumption in residential gas and electric water heater 
and ranges, 2:934 (ORNL/MIT-226) 
WATER POLLUTION 
Clinical investigation in northwest Quebec, Canada of 
environmental organic mercury effects, 2:1720 (EUR- 
5360( Vol.1)) 
WATER POLLUTION/BIOLOGICAL EFFECTS 
Environment and the protection of human health, 2:1739 (EUR- 
5360(Vol.1)) 
Invertebrates of Biscayne Bay, 2:1552 
Reprodctive biology of trout in a thermally enriched 
environment: the Firehole River of Yellowstone National 
Park. Second annual p report, April 1, 1974-June 30, 
1976, 2:1718 (RLO-2228-T2-2) 
WATER POLLUTION/CONTROL 
Awards Register Grants Assistance P; . Volume I. Listing 
awards during the 2nd half of FY 1975, except state and local 
assistance awards, 2:837 (PB-245575) 
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Awards Register Grants Assistance jones Poses. Volume II. 
Awards during the 2nd half of FY 1975 listing state and local 
assistance awards, 2:838 (PB-245576) 

Cost sharing to induce efficient techniques of abating wastewater 

lution, 2:1548 
Effluent control. Session VI, 2:910 
WATER POLLUTION/COST 

Cost sharing to induce efficient techniques of abating wastewater 

pollution, 2:1548 
WATER POLLUTION/ENVIRONMENTAL EFFECTS 

Environment and the protection of human health, 2:1739 (EUR- 
5360(Vol.1)) 

Man’s impact on the biology of Biscayne Bay, 2:1554 

Recent advances in the assessment of the health effects of 
environmental pollution. Volume I. Proceedings of the 
international ium held in Paris, France, June 24-28, 
1974, 2:1737 (EUR-5360(Vol.1)) 

Safety and Environmental Protection Division 1975 
environmental monitorin: ren, See 2:1488 remeen.30320) 

WATER POLLUTION 
Virus studies in Biscayne Bay, 2:1551 
WATER POLLUTION/MONITORING 

Man’s impact on the chemistry of Biscayne Bay, 2:1553 

Nonpoint-source pollution in surface waters: associated p' 

— a techniques. Final report, 2:1545 (PB- 
WATER POLLUTION/RADIATION MONITORING 
Safety and Environmental Protection Division 1975 
environmental monitoring report, 2:1488 (BNL-21320) 
WATER POLLUTION/RECOMMENDATIONS 
Invertebrates of Biscayne Bay, 2:1552 
WATER QUALITY 

Automated method for sulfate determination in lake water, 

2:1546 
WATER RESOURCES/ALLOCATIONS 

Coal development alternatives: an assessment of water use and 

economic implications, 2:894 
WATER RESOURCES/COAL INDUSTRY 

Coal development alternatives: an assessment of water use and 

economic implications, 2:894 
WATER RESOURCES/DATA COMPILATION 

Natural resource management information systems: a guide to 
design, 2:2261 (TID-27039) 

WATER RESOURCES/INFORMATION CENTERS 

Natural resource m ment information systems: a guide to 
design, 2:2261 (TID-27039) 

WATER RESOURCES/USES 

Coal development alternatives: an assessment of water use and 

economic implications, 2:894 
WATER VAPOR/CHEMICAL REACTIONS 

Interaction of phosphorus vapors with different gases, 2:1150 

(RFP-Trans-198) 
WATERSHEDS/CONTAMINATION 

a ag to and ce of radionuclides in southeastern 
ecosyste report: a three year review, June 1975- 
June 1976, 2:1716 (ORO-2412-65) 

WATERSHEDS/FLOW MODELS 

Hydrologic and chemical budgets on Walker Branch Watershed: 
observations and modeling applications, 2:1522 
(ORNL/NSF/EATC-24) 

WATERSHEDS/RADIONUCLIDE MIGRATION 
Ecological behavior and effects of radionuclides in southeastern 
tems. Progress report: a three year review, June 1975- 
June 1976, 2:1716 (ORO-2412-65) 
WAVE ENERGY CONVERTERS 

Potential of tidal and gulf stream power sources, 2:528 (NSF- 
RA-N-74-254) 

WAVE ENERGY CONVERTERS/DESIGN 

Apparatus for converting sea wave energy into electrical energy 
(Patent), 2:532 

WAVE PROPAGATION/DIFFERENTIAL EQUATIONS 

Numerical and computational is of the partial differential 

uations in hydrocodes and wavecodes, 2:2109 (SAND-75- 
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AVEGUIDES/MIC TRANSMISSION 
WA UIDES/MICROWA\ POWER 


Hi er transmission in plasma-filled waveguides, 2:2203 
WA (SHOCK) 
See SHOCK WAVES 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEAK INTERACTIONS/ALGEBRAIC CURRENTS 
Structure of weak hadronic currents in the model with a triplet 
of charmed quarks, 2:1959 
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WEAK INTERACTIONS/CURRENT ALGEBRA 
Current algebra and soft pion theorems for weak @ production, 
2:1933 
WEAK ee ateate emis aoe INVARIANCE 
ae eens breaking, 2:1958 
and mone By interactions, 2:1935 
WEAK INTERACTIONS/PARTICLE PRODUCTION 
= — and soft pion theorems for weak w production, 
21 
WEAPONS 
See also NUCLEAR WEAPONS 
WEAPONS/PERFORMANCE 
HSM: a measurements engineering challenge (Impact testing of 
hard structure munition weapons), 2:1449 (UCRL-77587) 
WEATHER 
Effects of atmospheric variability on energy utilization and 
conservation. Sum ye of research conducted between | July 
1975 and 31 M 76, 2:1463 (COO-1340-47) 


WEATHER/BIOLOGICAL EFFECTS 
Dynamics of desert vegetation of the Western Pamirs 
(Artemisia), 2:1509 (UCRL-Trans-11117) 
WEINBERG LEPTON MODEL/NEUTRINO-PROTON 
INTERACTIONS 


A is of elastic neutri 
WELDED JOINTS/FRA’ 
Investigation of fracture in pressurized gas metal arc welded 

beryllium, 2:981 (RFP-2463) 
WELDED JOINTS/MECHANICAL PROPERTIES 
Mechanical properties test data for structural materials, 
quarterly report for period ending April 30, 1976, 2:1007 
CORNL-5150) 
WELDS 
See WELDED JOINTS 
WELL CASINGS/INSPECTION 
New casing inspection log (Pipe analysis log-PAL), 2:161 
WELL CASINGS/SURFACE PROPERTIES 
Method of obtaining impression information from a well 
(Patent), 2:136 
WELL DRILLING/COST 
Downhole replaceable drill bit: progress report and program 
plan, 2:517 (SAND-76-0227) 
WELL DRILLING/SUBTERRENE PENETRATORS 
Subterrene rock-melting concept applied to the production of 
deep geothermal wells, 2:515 (LA-UR-76-1302) 
WELL LOGGING 
See also SONIC LOGGING 
WELL LOGGING/EQUIPMENT 
Well-logging system using single conductor cable (Patent), 
2:1423 
WELL LOGGING/GRAVIMETRY 
Structure elucidation with borehole gravimetry, 2:1761 
WELL LOGGING/RECORDING SYSTEMS 
Methods and apparatus for recording well-logging measurements 
(Patent; CRT recorder), 2:1420 
WELL STIMULATION 
Method for recovering viscous asphaltic or bituminous 
petroleum (Patent), 2:223 
WELL STIMULATION/ACIDIZATION 
Method for stimulating wells completed in oil bearing earth 
formations (Patent), 2:138 
WELL STIMULATION/MISCIBLE-PHASE DISPLACEMENT 
Intermediate fluid systems for long distance oil displacement 
(Patent), 2:124 
WELL STIMULATION/WATERFLOODING 
Method for oil recovery (Patent), 2:120 
Method for recovering high asphaltene content petroleum using 
surfactants (Patent), 2:119 
Method for stimulating well production (Patent), 2:121 
Oil recovery method using overbased waterflood additive 
containing sulfonates derived from alkylation reaction 
products (Patent), 2:122 
Process for displacing oil using aqueous anionic surfactant 
systems containing aromatic ether polysulfonates (Patent), 
2:125 
WELLS 
See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/GROUND WATER 
Operation 


roton scattering, 2:1940 


and maintenance of a di well water-level 
measurement device, the ‘Iron Horse’, 2:1419 (USGS/WRI- 
76-27) 
WEST VIRGINIA/UNDERGROUND MINING ti 
Catalog of ications and permits pertaining to mining, 
coal ane and related activities, 2: 893 (NP-20987) 
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WHITE DWARF STARS/BALMER LINES 
Integrated polarization of hydrogen lines in a strong magnetic 
field, 2:1772 
WHOLE-BODY IRRADIATION 
Radiation death of mice in the case of whole-body nonuniform 
oa the length of the body) x irradiation, 2:1679 (ERDA- 
tr-151) 
WILD ANIMALS/RADIATION MONITORING 
Animal investigation program 1972 annual report ('*"I, '7Cs, 
%Zr, Sr, Pu, Pu, Hg, U, 3H in tissues), 2:1498 (NERC- 
LV-539-35) 
WIND 
See also HURRICANES 
WIND/ENVIRONMENTAL EFFECTS 
Storm sedimentation in the Biscayne Bay region, 2:1527 
WIND POWER/AVAILABILITY 
Operational, cost, and technical study of large windpower 
systems integrated with existing electric utility (Texas), 2:533 
(CONF-76 -8) 
Status report: Lawrence Livermore Laboratory wind energy 
studies (Hawaii), 2:534 (UCID-17157-1) 
WIND POWER/USES 
Geothermal and wind power: alternate energy sources for 
Alaska. Proceedings of a conference held in Anchorage, 
Alaska, July 8-9, 1975, 2:917 
WIND POWER PLANTS/ECONOMICS 
Operational, cost, and technical study of large windpower 
systems integrated with existing electric utility (Texas), 2:533 
(CONF-760906-8) 
WIND POWER PLANTS/FEASIBILITY STUDIES 
Operational, cost, and technical study of large windpower 
systems integrated with existing electric utility (Texas), 2:533 
(CONF-760906-8) 
WIND TURBINES 
See also VERTICAL AXIS TURBINES 
WIND TURBINES/CONSTRUCTION 
Fabrication and assembly of the ERDA/NASA 100-kilowatt 
experimental wind turbine, 2:536 (NASA-TM-X-3390) 
WIND TURBINES/PLANNING 
Large experimental wind turbines: where we are now, 2:539 
(NASA-TM-X-71890) 
Plans and status of the NASA-Lewis Research Center wind 
energy project, 2:537 (NASA-TM-X-71701) 
WIND TURBINES/RESEARCH PROGRAMS 
Large experimental wind turbines: where we are now, 2:539 
(NASA-TM-X-71890) 
Plans and status of the NASA-Lewis Research Center wind 
energy project, 2:537 (NASA-TM-X-71701) 
WIND TURBINES/SIMULATION 
100 kW experimental wind turbine: simulation of starting, 
overspeed, and shutdown characteristics, 2:538 (NASA-TM- 
X-71864) 
WIND TURBINES/SPECIFICATIONS 
Fabrication and assembly of the ERDA/NASA 100-kilowatt 
experimental wind turbine, 2:536 (NASA-TM-X-3390) 
WIND TURBINES/TURBINE BLADES 
Experimental and analytical research on the aerodynamics of 
wind turbines. Mid-term technical report, June 1-December 
31, 1975, 2:535 (COO-2615-76-T-1) 
WOLF-RAYET STARS/X RADIATION 
X rays from Wolf-Rayet binaries, 2:1778 
WOMEN/BIOLOGICAL RADIATION EFFECTS 
Radiation exposure and the woman worker: biological and legal 
parameters, 2:1572 (CONF-760912-1) 
WOOD/ACID HYDROLYSIS 
Beyond petroleum: a cost-benefit and implementation 
comparison of alternative non-petroleum energy chains. 
Volume I. Biomass energy chains. Final report, May 1974, 
2:378 (NP-20894) 
WOOD/CARBONIZATION 
Process for producing solid industrial fuel (Patent; from woody 
vegetable material with fuel gas by-product), 2:384 
WOOD/COMBUSTION 
Beyond petroleum: a cost-benefit and implementation 
comparison of alternative non-petroleum energy chains. 
Volume I. Biomass energy chains. Final report, May 1974, 
2:378 (NP-20894) 
WOOD/ENZYMATIC HYDROLYSIS 
Beyond petroleum: a cost-benefit and implementation 
comparison of alternative non-petroleum energy chains. 
Volume I. Biomass energy chains. Final report, May 1974, 
2:378 (NP-20894) 
WOOD/FERMENTATION 
ae oxy report: Biochemistry of methanogenesis, 2:383 (SRO- 
-1) 


X-RAY SOURCES 


WOOD/PYROLYSIS 
Beyond petroleum: a cost-benefit and implementation 
comparison of alternative non-petroleum energy chains. 
Volume I. Biomass energy chains. Final report, May 1974, 
2:378 (NP-20894) 
WORKERS 
See PERSONNEL 
WORKING CONDITIONS/SAFEGUARDS 
LNG tank purging, entry, and inspection, 2:206 
WORKING FLUIDS/THERMODYNAMIC PROPERTIES 
Development of new working fluids for solar Rankine heat 
pumps. Final re " Be 1974-May 1, 1975, 2:482 
(NSF/RANN/SE/GI-42506/FR/75/2) 
WWER-1 REACTOR/DESIGN 
Designing experiences with nuclear power plants using WWER 
reactors, 2:577 
WWER-2 REACTOR/DESIGN 
Designing experiences with nuclear power plants using WWER 
reactors, 2:577 
WWER-3 REACTOR/DESIGN 
Designing experiences with nuclear power plants using WWER 
reactors, 2:577 
WWER-4 REACTOR/DESIGN 
Designing experiences with nuclear power plants using WWER 
reactors, 2:577 
WWER-S REACTOR/DESIGN 
Designing experiences with nuclear power plants using WWER 
reactors, 2:577 
WWER-500 REACTOR 
See WWER-5 REACTOR 
WYOMING/TAXES 
Coal development alternatives: an assessment of water use and 
economic implications, 2:894 
WYOMING/URANIUM 
Survey of lands held for uranium exploration, development, and 
production in fourteen western states in the six month period 
ending December 31, 1975, 2:846 (GJBX-11(76)) 
WYOMING/WATER RESOURCES 
Coal development alternatives: an assessment of water use and 
economic implications, 2:894 


x 


XENON/ENERGY-LEVEL TRANSITIONS 
Radiative transition rates in atomic Xe, 2:1810 (SAND-76-0196) 
XENON/HOT ATOM CHEMISTRY 
Vibration to translation energy transfer from excited 
cyclobutane chemically activated by nuclear recoil reaction, 
2:1210 
XENON 129/ENERGY LEVELS 
Levels of odd-mass Xe populated in the beta decay of '®Cs, and 
133], 2:2038 
XENON 133/ENERGY LEVELS 
Levels of odd-mass Xe populated in the beta decay of '®Cs, and 
133], 2:2038 
XENON 133/RADIATION MONITORING 
Environmental monitoring report for the Nevada Test Site and 
other test areas used for underground nuclear detonations, 
January-December 1975 (Gamma radiation, "Xe, “Kr, *H), 
2:1492 (EMSL-LV-539-4) 
XENON 136 REACTIONS/FISSION 
Interaction of very heavy ions with heavy targets, 2:2053 
(CONF-760424-14) 
XENON 136 REACTIONS/FUSION REACTIONS 
Interaction of very heavy ions with heavy targets, 2:2053 
(CONF-760424-14) 
XENON IONS/ION-ATOM COLLISIONS 
Technical progress report, October 1, 1974-September 30, 1975 
(Summaries of research activities at Wisconsin Univ.), 2:1824 
(COO-7B-15) 
XI MINUS/NUCLEON-HYPERON INTERACTIONS 
=p, = p, and ap elastic scattering at 23 GeV/c (differential 
cross sections), 2:1893 
X-RAY DIFFRACTOMETERS/IMAGE INTENSIFIERS 
Development and applications of photosensitive device systems 
to biological observations. Progress report, July 1, 1976-June 
30, 1977, 2:1408 (COO-3120-15) 
X-RAY RADIOGRAPHY/PHOTOGRAPHIC FILMS 
Classification of x-ray films, 2:1371 (ORNL-tr-4149) 
X-RAY SOURCES 
See also COSMIC X-RAY SOURCES 





X-RAY SOURCES 


Production of a narrow band of 0.511-MeV radiation by use of 
the PHERMEX bremsstrahlung spectrum (Cross sections), 
2:2083 (LAx6409-MS) 

X-RAY SPECTROMETERS/DESIGN 
ign of x-ray microscopes for laser-fusion applications, 2:2131 
(LA-UR-76-1680) 
X-RAY SPECTROMETERS/POWER SUPPLIES 
ag He = x-ray streak camera development for laser 
fusion diagnostics, ie 2129 (LA-UR-76-1458) 
X-RAY TRANSMISSION SCANNING 
See PHOTON TRANSMISSION SCANNING 


Y 


YANG-MILLS THEORY/ASYMPTOTIC SOLUTIONS 
Yang-Mills particle in ‘t Hooft’s gauge field, 2:1931 
YANG-MILLS THEORY/MAGNETIC MONOPOLES 
- co mass spectrum of quantum solitons (Review), 
71 
YANG-MILLS THEORY/S MATRIX 
Mass-shell infrared singularities of gauge theories (Confinement 
problem), 2:1969 
YANG-MILLS THEORY/SOLITONS 
Charge and mass spectrum of quantum solitons (Review), 
2:1972 
YANG-MILLS THEORY/VACUUM STATES 
Vacuum periodicity in a Yang-Mills quantum theory, 2:1986 
YANKEE MAINE REACTOR 
See MAINE YANKEE REACTOR 
YEASTS/BIOLOGICAL RADIATION EFFECTS 
Influence of caffeine on the survival and recovery of irradiated 
yeast cells (Gamma radiation), 2:1645 (ERDA-tr-151) 
YEASTS/BIOLOGICAL RECOVERY 
Influence of caffeine on the survival and recovery of irradiated 
yeast cells (Gamma radiation), 2:1645 (ERDA-tr-151) 
YEASTS/BIOLOGICAL VARIABILITY 
Electron microscopic analysis of mitochondrial DNA sequences 
from petite and grande yeast, 2:1580 (CONF-760568-2) 
YEASTS/GENETICS 
Mitochondrial phenotypes and genotypes in yeast. Technical 
annual p report, September 1, 1975-August 31, 1976, 
2:1596 tc 3516-9) 
YEASTS/HYBRIDIZATION 
Electron microscopic analysis of mitochondrial DNA sequences 
from petite and grande yeast, 2:1580 (CONF-760568-2) 
YEASTS/SURVIVAL TIME 
Influence of caffeine on the survival and recovery of irradiated 
yeast cells (Gamma radiation), 2:1645 (ERDA-tr-151) 
YTTERBIUM 174 TARGET/ARGON 40 REACTIONS 
Reactions of “Ar with ‘Dy, Dy, and '*Yb, 2:2050 
YTTERBIUM 175/ENERGY LEVELS 
Nuclear data sheets for A = 175, 2:2047 
YTTERBIUM BROMIDES/EVAPORATION 
Gd(III)CI-I-phases; Yb-Br,, 2:1142 (COO-7 16-091) 
YTTERBIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. I. The rare 
earth chlorides, 2:1158 
YTTERBIUM IONS/EMISSION SPECTRA 
Wavelengths, classifications, and ionization energies in the 
isoelectronic sequences from Yb Il and Yb III through Bi XV 
and Bi XVI , 2:1817 
YTTERBIUM IONS/IONIZATION 
Wavelengths, classifications, and ionization energies in the 
isoelectronic sequences from Yb II and Yb III through Bi XV 
and Bi XVI , 2:1817 
YTTRIUM/ATOM ‘MOLECULE COLLISIONS 
——- of chemi-ionization = in accelerated atom-O, 
beams, 2 
YTTRIUM ARSENIDESELECTRIC CONDUCTIVITY 
Contrasting behavior of the resistivities in the singlet-ground- 
state ms Tb/sub c/Y/sub 1-c/P and Tb/sub c/Y/sub 1- 
c/As, 2:1111 (LA-UR-76-1602) 
YTTRIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Isopiestic determination of the activity coefficients of some 
aqueous rare earth electrolyte solutions at 25°C. I. The rare 
earth chlorides, 2:1158 
YTTRIUM ae nea pe ne PROPERTIES 
Characterization and evaluation of materials for the US-USSR 
MHD program. Progress report, October-December 1975 
(Microstructure; thermal po a tomey 2:920 (BNWL-2004-1) 
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YTTRIUM OXIDES/SOLDERING 
Sodium-resistant solders for metal-ceramic joints (ThO, + 20 
mole percent Y,O,/Dilasil (51 Fe, 48 Ni, 1 Cr)), 2:1054 
(ANL-Trans-1061) 
PHOSPHIDES/ELECTRIC CONDUCTIVITY 
Contrasting behavior of the resistivities in the singlet-ground- 
state systems Tb/sub c/Y/sub 1-c/P and Tb/sub c/Y/sub 1- 
c/As, 2:1111 (LA-UR-76-1602) 


z 


ZINC/ECOLOGICAL CONCENTRATION 

Impact of a lead mining-smelting complex on the forest-floor 
litter arthropod fauna in the new lead belt region of southeast 
Missouri, 2:1512 (ORNL/NSF/EATC-30) 

ZINC/ELECTRONIC STRUCTURE ~ 

Electronic states of Zn,. Ab initio calculations of a prototype for 

Hge, 2:1818 
ZINC/EMISSION SPECTROSCOPY 

Determination of trace elements in uranium and aluminum by 
emission spectrographic methods, 2:1129 (INER-0202) 

Determination of the impurities in some pure metals, alloys, 
ores, plants, and coating materials with emission 
spectrography, 2:1135 (INER-0201) 

ZINC/ENVIRONMENTAL EFFECTS 
Impact of a lead mining-smelting complex on the forest-floor 
litter arthropod fauna in the new lead belt region of southeast 
Missouri, 2:1512 (ORNL/NSF/EATC-30) 
Man’s impact on the chemistry of Biscayne Bay, 2:1553 
Vascular plants of Biscayne Bay, 2:1549 
ZINC/FLUORESCENCE 

Angular dependence of fluorescent x rays, 2:1854 
ZINC/MONITORING 

Man's impact on the chemistry of Biscayne Bay, 2:1553 
ZINC/PHOTOIONIZATION 

Angular dependence of fluorescent x rays, 2:1854 
ZINC 64/CHARGE DISTRIBUTION 

Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 
and Zn deduced from muonic x-ray measurements, 2:2020 

ZINC 64/MUONIC ATOMS 

Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 

and Zn deduced from muonic x-ray measurements, 2:2020 
ZINC 65/RADIOECOLOGICAL CONCENTRATION 

Iron-55 and zinc-65 in tissues of Columbia River carp, 2:1559 
(TID-27125) 

Physiological studies of environmental pollutants. Progress 
report, September 1, 1975-May 31, 1976 (?°Po, Pb, *'TI, 
2»7Bi, Zn), 2:1710 (COO-2784-1) 

ZINC 66/CHARGE DISTRIBUTION 

Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 

and Zn deduced from muonic x-ray measurements, 2:2020 
ZINC 66/MUONIC ATOMS 

Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 

and Zn deduced from muonic x-ray measurements, 2:2020 
ZINC 68/CHARGE DISTRIBUTION 

Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 

and Zn deduced from muonic x-ray measurements, 2:2020 
ZINC 68/MUONIC ATOMS 

Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 

and Zn deduced from muonic x-ray measurements, 2:2020 
ZINC 70/CHARGE DISTRIBUTION 

Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 

and Zn deduced from muonic x-ray measurements, 2:2020 
ZINC 70/MUONIC ATOMS 

Systematics of nuclear charge distributions in Fe, Co, Ni, Cu, 

and Zn deduced from muonic x-ray measurements, 2:2020 
ZINC ALLOYS/DIFFUSION 

Ternary diffusion in Fe-Ni-Al and Cu-Ni-Zn, 2:1019 (COO- 
1436-47) 

ZINC HALIDE PROCESS/BENCH-SCALE EXPERIMENTS 

Zinc halide hydrocracking process for distillate fuels from coal. 
Quarterly technical — report, February 1-April 30, 
1976, 2:47 (FE-1743-2 ) 

ZINC SELENIDES/CATALYTIC EFFECTS 

Mass-spectrometric investigation of the interaction of CO, and 
H, under combined adsorption on ZnSe, 2:1154 (RFP-Trans- 


200) 
ZINC SELENIDES/PHYSICAL RADIATION EFFECTS 
Measurements at 10.6 4m of damage threshold in germanium, 
copper, sodium chloride, and other optical materials at levels 
up to 10" W/cm*, 2:1044 (LA-UR-76-1616) 
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ZIRCALOY/HARDNESS 
Effect of thermal transients on the hardness of Zircaloy fuel 
cladding, 2:735 (ORNL/NUREG/TM-26) 
ZIRCALOY/MECHANICAL PROPERTIES 
Evaluating strength and ductility of irradiated Zircaloy: Task 61. 
os 4 report, January-March 1976, 2:1043 (BMI- 
NU -1 


ZIRCALOY/PHYSICAL RADIATION EFFECTS 

Evaluating strength and ductility of irradiated Zircaloy: Task 61. 
Quarterly — report, January-March 1976, 2:1043 (BMI- 
NUREG-1948) 

ZIRCALOY 2/OXIDATION 

Zirconium metal-water oxidation kinetics. II. Oxygen-18 

diffusion in B-Zircaloy, 2:1038 (ORNL/NUREG/TM-19) 
ZIRCALOY 4/OXIDATION 
Zirconium metal-water oxidation kinetics. II. Oxygen-18 
diffusion in B-Zircaloy, 2:1038 (ORNL/NUREG/TM-19) 
ZIRCONATES/CHEMICAL PREPARATION 
“aa of formation of lead zirconate titanate, 2:1051 (LBL- 
) 
ZIRCONATES/DIELECTRIC PROPERTIES 

Electrooptic properties of a ferroelectric (Pb, La)(Zr, Ti)O, 

with a broad phase transition, 2:1076 
ZIRCONATES/OPTICAL PROPERTIES 
Electrooptic properties of a ferroelectric (Pb, La)(Zr, Ti)O, 
with a broad phase transition, 2:1076 
ZIRCONIUM 
See also ZIRCONIUM-BETA 
ZIRCONIUM/ATOM-MOLECULE COLLISIONS 
Survey of chemi-ionization reactions in accelerated atom-O, 
d lecular beams, 2:1850 
ZIRCONIUM/PHASE STUDIES 
“ diagram of hafnium and phase transitions in shock waves, 
:993 (LA-tr-76-15) 
ZIRCONIUM 90 TARGET/PROTON REACTIONS 

Comparison of measured neutron spectra with predictions of an 

intr 1 de model, 2:2030 
ZIRCONIUM 95/DIFFUSION 

Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and 7Be, *Zr, "Cs, “Ce, and 
Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306(App.)) 

ZIRCONIUM 95/RADIATION NITORING 

Animal investigation program 1972 annual report ('*"I, "Cs, 
Zr, Sr, 1p E py, SH, U, 3H in tissues), 2:1498 (NERC- 
LV-539-35) . 

Appendix to Health and Safety Laboratory environmental 
quarterly, March 1, 1976-June 1, 1976 (Tabulated data on 
content of lead in surface air and 7Be, ®Zr, "Cs, “Ce, and 
Sr in surface air, milk, drinking water, and foods sampled in 
USA), 2:1496 (HASL-306(App.)) 

ZIRCONIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Influence of laser irradiation of niobium-base superconducting 
materials on the nature of changes in the critical temperature, 
2:1028 

Surface Science Center (D* and Het? irradiation of Nb-1%Zr, 
Nb, and Be, blistering at 10 to 500 keV), 2:2232 (ANL/CTR- 


76-2) 
ZIRCONIUM CARBIDES/ELECTRIC CONDUCTIVITY 
Determination of the thermophysical properties of zirconium 
carbide at high temperatures, 2:1071 
ZIRCONIUM CARBIDES/ELECTRONIC STRUCTURE 
Direct correlation of observed phonon anomalies and maxima in 
the generalized susceptibilities of transition metal carbides, 
2:1066 (CONF-760464-5 ) 
ZIRCONIUM CARBIDES/EMISSIVITY 
Determination of the thermophysical properties of zirconium 
carbide at high temperatures, 2:1071 
ZIRCONIUM CARBIDES/SORPTIVE PROPERTIES 
Adsorption energy of Cs and K on refractory carbides, 2:1074 
ZIRCONIUM CARBIDES/SPECIFIC HEAT 
Determination of the thermophysical  — cra of zirconium 
carbide ee temperatures, 2:1071 
ZIRCONIUM HYDRIDES/DEGASSING 
Helium release from metal tritides, 2:1112 (SAND-76-0339) 
ZIRCONIUM OXIDES/MECHANICAL PROPERTIES 
Thermal cycling behaviour of partially stabilized zirconia 
ceramics, 2:1064 
ZIRCONIUM OXIDES/MELTING 
Plasma heating of refractory melts, 2:1055 
ner oxides fused or vaporized in a plasma furnace. II, 
ZIRCONIUM OXIDES/PHYSICAL PROPERTIES 
Characterization and evaluation of materials for the US-USSR 
MHD program. Progress report, October-December 1975 
(Microstructure; thermal expansion), 2:920 (BNWL-2004-1) 











ZPPR REACTOR/REACTOR OPERATION 


ZIRCONIUM OXIDES/PHYSICAL RADIATION EFFECTS 
S dependence of damage resistance of refractory oxide 
tical coatings, 2:1081 (LA-UR-76-1646) 
ZIRCONIUM OXIDES/SEALS 
Novel ZrO,-Pt seal for O, sensors, 2:1123 (SAND-76-0329) 
ZIRCONIUM-BETA/OXIDATION 
Zirconium metal-water oxidation kinetics. II. Oxygen-18 


diffusion in B-Zi , 2:1038 (ORNL/NUREG/TM-19) 
ZPPR REACTOR/REACTOR KINETICS 


Analysis of the ZPPR-4 critical experiments: phases 1 and 2, 
2:643 (GEAP-14077) 
ZPPR REACTOR/REACTOR OPERATION 
— Program, progress report, 2:752 (ANL- 
DP-50) 
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